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INTRODUCTION 


This manual is intended for poopln who ™n| to learn to -pro¬ 
gram in BASIC on the Colour Computer. With e litttf fines 
and effort you will very K»n disrxwmr that then* is nothing 
eery difficult about lea mins how to program your computer. 
You will be introduced to the fundamental of BA5JC end to 
the procedures ol programming. Nothing is taken for granted. 
No prigr knowledge is presumed. Things ere erpninod step 
by step. All you have to do h to start at the beginning and 
moke iur “ you toy wary thing as itcdrrms up. Take your time. 
Understand ona step be^o'e going to the next. 

The Nay ;» success is to- ary everythin* It is not wioogh to 
raad about it Ynu no sc do it You don't learn to play the 
piano, typ^ w swim by readm* a book. You learn Iry doing 
Don't worry about making mi stake*. It ia part of the learning 
proceis. If you do make a mistake, just correct the mistake 
and continue. The computer doesn't worry about it. why 
should you? There -.s nothing that can be done from iher key¬ 
board that can damage year computer. Cautions are included 
in the next when stateroents that mcgCit DESTROY data fi ifs 
are introduced. Thu^ feel free to cry things out with your 
computer at every stags of learn ing. 

in general, you should follow the SEQUENCE of presenter 
tint given in ihe text However, Chapter 15 winch rtitcu-ssns 
thir iice ol tape storage may be read at anytime when you 
w-ish to ^ve a program on tine cassette tape- Whiln this 
niuiiiuji is written for one who wi^es to leum to phDgram in 
BA$lC on this Computer, it can also serve a?a gunsraJ intro 
duction to prayamming In BASIC W ihy System. Just 
rtmambof that the BASIC Ipn^jagu hn mjny forms. There 
are slight dirterences be-tw*-'«n <»m implhineniaiiun *T 3A5IC 
and another. 

H(salty, this manual will not only help you to understand 
BASIC but il will also help you to underhand the k.rri- 
asnamais of compubH- prugramming in general 
Have fun with your colour computer I 


PART I USER'S MANUAL 

PART II BASIC REFERENCE MANUAL 

PART III 8ASIC APPLICATION PROGRAMS 


BOK CONTENTS 


1. This mjhliiI 

2 . Your Colour C#menrtnr. 

3. A pw«i wma'D r - 

4 A norrl La conr«C! our CDmpviw to Ihc TV A™rr^i Ourlti. 

5, A cool rn- rametf! yw Ufnp, Mr 1o *undinJ m-dio oasMIlf nsrcirdbf. 
■5, A df’nn^sL^liCH' rapt. 

To- gtl \our Gyrt'ip-ir** working you w ‘ I nert) a wlour TV. < 0.W TV 
at a D5E fttomTDr 
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PART I 

USER’S MANUAL 


PROCEDURE FOB S'ETTIlUfc UPtHE COICJLHR COMPUTER 

r\ Di!Ll.:i-rtw;r th« Bt-lijl «H(j tram vnu' Nl+n'.-tii)ri nl Ccr*tKE a fciird 
1u«7i rlhi TV snake* V\ ycur compjiin' re She rural mckrt mvhjf 
TV set. 

S. Cjariftfctl your pe>wr -i.koiM to anryi^il yft^ AC nuiliir 

C. CsniiKi ilie stlzprw poaei plug tethcpiitwni torkttori ye-ir 
c(MflDVMr. 

D. &Mteh yn iht [»iAe- l.y urret r>g 1h* hw> rw-fth truck rhA fujwtr 
irTfiwtjon lamp yrt :Iih mdfi r»n«o*a. II 1h» piwwft' eft, lNn-D is a 
rwl lighl. II ihfre is mansd-hfl-i MKh oft avJ dmtk all your 
C+onectlon*, 

E Tjrp -on the tylcvitien set .mi: selrct the rlijnn*(i. The dunnal thee 
'* m «**« should be cm rl ld h va uito dh „„ tor negulir TV pn^-ns. 

F Ttre ™CHANNEL 1 on your VNF television »(. 

G. If th* terffln thorn a gr«<p square with |N we>d BEA0V J then the 
w: jp is Hll rlqh;, 

H. Jf the screen dees Hut sum re dlhilay a sguv». turn ell dm pnwor «l 
veer KirhDultr arwf cheek e J me con rath-ire. 

I Pflhi sc'HfT rltti^ei A(« th! abcftre mKHagc^iy, -eh u.n the uowur 

el yeur ceie>r|er icraccu iPwrands wd *wji£t> on jjaln,. 

J. If Mw Mvral attempt* YW still da not susetrtL jnticti err me potwr 
and check ill *e eon nee lions. 

K. IF a l^iitor isaurinecred, flw nyr.iiafwamaK^e thquid i«tidciui 
iwtet. you turn on lh* cower your ccTYiputir. |f fskl ce-nmt gel this 
fflMsfte, Cum arc Cht poem at your compute* end cheek nil lha 
ccmwcrioni. false check ihc MIGNTMESSHvpl nl ihc MONITOR] 

L de u j. «io chock the TV System nl y{M coOiptilr i TV oc Bleni lor 
of PA L System yJroukf be cimnetied to the mtnnuirv PAL System. 
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DIAGRAM 1 





CONNECTIONS AND SWITCH 

1. CIN.'QF# SWITCH 

h [oflirtfi U<e *J|*> -i to tto'osrnpiit'r. Alwn it is sw fcched an, 
.1 mti .ndittMnr liunc I3> tiieuld shew on tht ccp ritfTthp'KScofiset. 

2. PQWFNSOCKET 

ITu cflKj irom the [sjwiii idifiiw liUMinrciud Id hira. 

3. CASSETTE SOCKET 

This into* untile iirtuC.wUAU •W^i Yaui Mtasiir Lap® rewcfcr n 

coTiorlbtri CO hflff-- 

d. MONITOR SOCKET 

II vouj'i! wing *Vtortlw, then U it MrvMCWd at th* iacHiun 


g, HTMOH1' EXPANSION 

If you *ti* iis u» i irimcnr iosesm-ion rrodoU wich YMT Ksmpulei . 

reira^f iNi np»ei Irum this aprrturt- andinsr--: tht imiVjiv 
e^nionmnduli, i&E 5UHl£ TO TURN Off I HE PDw£R BF FORE 
IHSERTING OR REMOVING ANY EXPANSION M&0U1.E 

S. PEHlPWERAlS 

Ptriphairft such as hitvur Imuraam [module d - JdySUiN dft camwulKd 
tf -his Iwoi on. (bb SURE TO TURN OFF I HE POSTFR BEFORE 
eHSEFLTI NCOR REmCN 1 ING AN V FURANSlON MOOul. F | 

7. TV SOCKET 

|>14 onfdCCT-iiiifilihQ (hf- nHevisiDh EM! La'inl w^bei ID y*J' comp-ictf 
i¥ pprififtfinod ID hont. 

a. I ROIC ATOH LIGHT 

lr ndcjiss Loir fH^ei iupply Id VDur cDnipjC«-VAion tFfl F 1 ^ 1 ” 11 
irvinz-h Is tumid on. iC thovld yliwc. 

9. COLOUR DEFEAT SWITCH 

For thuso using a gm*h monitor, mitch chn s^lf*C0r lpftW jiDtitan. 
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PRECAUTIONS 


I. '#m» tht m-birtun ! -Er>fly Ifflffl IkjuiiJ^. 

3- ftY-^H.! «i|H>]irvj| |P«: rn+ri-, liii-I lo hH[,| Sturt .n 3 OiV pi K» 

3. SmIiTi r.rl I fit pioviirr and disponmc;: chi pphmh plug b'.riHnm.ii in use 

4. Uu not drop the imiin uniii. Hand Ft- n *i;li ei‘c. 

5. Wa^pmrt lAi po-ryer in iuirm.1 uTI when inserting w ■uirovirig any 
tspwnioni moduli} (utJiis Mtrmify Expansion Module or Printer 
li ctrl«* Vi <1 i.iI- 


TROUBLESHOOTING CHECKLIST 
SVMPTW 


1 Ny | ridtiiiLpI Lie'll - 

The Md>ns supply :hs| lurried 01 badly 

ponnacled. 

- 

flit Poswti Aidapcur nor properly arnrdn' 
pr bnfy COntftftd 

- 

Power switch -1M tyirnrJ DU. 

- 

The p jivOi p ug ludlv :on- - f :1od 

2. NiSewn CliitJUy — 

A(i>«l oprd iu.:-i sikjpciIv coriiuotEd or [sadly 
pontactedL 

The TV JSC rw properly 

Pd tainn urban btlwrte* |h$ TVf*1 and lbs 
Mtariitor csdsc-t 

Mrtrjjnnttiiisii heiwteri [hi Mu ilrin and TV 
IDCktl. 


3 StfMH LS'SF 'iy w .Ifiuijt t'fl READ'' 1 Sijfi?d 

— IrppiuMi Ttl-Ufl (3ri««lLI*i. iw-cmv'f the 
power tor a while and h*-r«h or again. 


4. A:r.nirfidl PtilOMTiancc Imiirupfr wt-up prucilduri'. Switch plf 

11"*paw ? 1 for awhile and s»ibch.on 

Ifllta. 

5. C>ES"it* Loading and - Caawtti Inter(ASCOftfWI 

Siv.pg Npij WMflc ng somrai i-'-il or badhr rfinh»ri*l 

- Tha cope and vpigmo I? «fK oil phenism w 
n#rd*r oat seh il Snap*. - livji; (Pli-isr- 
i« 1 «r t-n H-Mic ft pgr aiming 1 . 1 i m.ili 

II 'lanedl lliy -iwlk, pIsaVB Cut 140. VOUr nJjjitjE PSE Util ci. 


Tht- (illJswirtf Miuijg it valid foe N f$d FCC vriiimt of Lswi 31 p ^»l r . 

Tfiii eguip'ii'iiil atnefaresflM urn rHla Tratpjancif enmmr and H nor 
instilled and i.sr-rl prapf-rly. mm i s, in Ftrci, acomduvna Mih ihr- 
pparutacrurar 1 ! ■ntiruLhimi. inay cause inWi fattu* in ijdjpanif 
liils-ritiiii rM^i'nian It hat been typt itsird n'nl Sound to CDfnp+V 
*i1h dig lirnils lor a dost 0 cnirtaut'ng device in aECddanoi wiifi (hr 
speediest am n fc-ibpan J i.ii 1 P.jrt 15 or FCC Rule*. W*in?i are Ajjpnrt 
:oo uvids ■•:awriol^i* pKjKfttiun *>:i iisi svch iimfIhhw in a 'es dmt-al 
nwairaiitpi. Hmtirtr. Ilieii; Is mu gmrpnire Th»l in«r1iei*PCT will not 
*Hur Ifl v uartcL-ijf retaliation IT this *quif»tii)"t dots cats* I UKr-finne# 
tu radio or tdc*.4iMi ta caption, which :an ba datt-Tnirod tv lurni-g i.Ki 
equiaTtmt alt and tfi, iH»t .ir - it onKiurngod its lr^ w oyrre;( ihg 
■SIC tird-CC by wig «• nitre of the 1 1>!I uns im rnr*n. igj, 

0Bmi*nt tbg rgoG'ning antenna 

Hcliut-r Lbr computH a-i* rejf dot lu Iht ’eceivt* 

*<VlT the «KHPU 1 BTM 4 V hUMt LhC 'CCHi ilrt' 

Hun the cnfFipuinr inti a different ojcIctso rhar cornfiirn and ihaih 
sieornM(fntntJx*ntH Cnreults. 

ir nwaK-yrt- lr, f usfcr^iouliJ consult th* deals* or g» intpirioncoil radio 
:oiS"ri(Jon teghnnan tor addiT-^H'nal iu^gniicnj. Thj user may find Tilt; 
Mhwvinf booldst prepared by the Ftdrol CCen rnu rJ e a Pi naCewi mission 
hglpfeil. 

’Mum iu IJciiiiife giid R-twlt( RjdSpTV Inici Pi’ibltri*4 r . 

Thii iH.itTklgf ig gvdifeb'e from Ihtgi aMV|Mt$n| FcitilmoQHIci, 
Wditinptoii. DG 2 M 0 J. Sinck No DfW-MIJ-Otlillbrt. 
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WHAT I S A COMPUTER? 


A computer is a csmice which performs various operations 
bused on instruction* given bv the person who use* it, "Hie 
cpmpuiifr oannot Tel* the- ww hew io solve a problem, Jt hss 
to he told what to dot The computer cannot think. Vet it is* 
very effective tool in the hsuwfe of a corn potent and ow- 
perienced user. 

A computar system consists of a number of machines or 
devices where operations arc coordinated bv a central control 
unit. These machines vdien working together are able to per¬ 
form s : mplc k)g*cai aid arithmetic processes such as com¬ 
pering two num&En. They can a-so read »rr nformarbon r store 
this information and give out resol B in a form u nde-rstand- 
shle by us. 
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WHAT MAXES UP A COMPUTER SYSTEM ^ 

tiengislty i computer system eerrsisu of tfK following unite: 

e) Central Processor Unit (CPU) 

T'us can he coTitidarwd the brain or the computer 
lystem. It performs operations specified in cha instruct- 
iorn such as arilhmttk and lagtcaJ tuitions 
iit Memory Unit — Information and instructions gryem by 
the litti pr genura ted by the computer arc stored here. 
This unit is Inside Iht computer. The CPU gets In¬ 
formation from it di reedy. 

ini Maas Storage Unit - This unit h outsidu thg ccmputer. 
It stores irtctrgcci-pns end information giver by Hie user 
or generated by the computer. The tape storage unit end 
the IIcopy -disk units are t*im^Ic-a of mass storage unit*. 
Information stored In the* units has to he transferred 
to the internal mHfiriQfy unit before the CPU can process 
It 

ivl Input Device .As ihe name suggest! ifiicallows the user 
ro enter IngtrocTiofis or information |lj thg computer. 
The Jteytujarcf is an example of an Inpu t davice. 
v) Output Device — This receives Miformation or results 
stnt from the compui*r r Examples are the printer and 
the fV tenan. 

The input and output devices together act as a iwn-wsy com¬ 
munication channel between the compufe-r usBrand the-com¬ 
puter system. 

Although computer systems vary in Uzt. ah prscitcaf com- 
fKfLar systems require the above mentioned units. 


■e 


Ccrrerrllt 



OvEpuc 


"ici vm 


i>r.l,fi.rjT-:r at 4 Cdni^w SyilKT *n 
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WHAT IS A PROGRAM? 


A prc^am isa sei of irfftruetipr^, The proems of specifying a 
Mi dt intirucErorti I or a computer is called programming. The 
indiuifoal preparing » program is called a programmer. The 
prcHp-ammp- Jp-rd; in or 'inputs' a scries of instructions (the 
program^ wrhieti tolls [he computer the steps to take to com- 
pi etc the iwk required of i t, 


COMPUTER LANGUAGES 


There are two steps irwuhud in preparing a program for a 
computer. First (tie programmer must know rthat instruct¬ 
ions to upetily end the order in which to specify them. 
Second. he must be efrlc lo communicate his instructions to 
the computer, Cummunisation in eocomphshed fry means at 
a profamminj 'language which the programmer «*r|i»s, and 
tha computer 'reads'. 

There era mpny programming languages in use today. Some 
ere (tejijirsJ for mry specialised sppllcacionk Oihe« are da 
ai^-ec For more general use. BASIC is a language in ihe latter 
category, 
























BASIC 


BASIC, an acronym* of Banners' AH-Purposa Symbolic Im- 
Hrvcficti Code, ia j powerful progrflntn'tijyg language. BASIC 
his 9 pmpta English vocabulary, ftm grarmnotk-al rules and it 
resembles qrxlinary mathematical notation. Tq instruct yaur 
CpmpUIVr ym i must knqw 8 ASIC It will b* ira(rqdiicnrf 
gradually arri enplaned at e*tl step, 


Prolans written in ilA&IC art tranStplhKl by 9 languagetrans¬ 
it uu f iijij'dri into a iyricuayu that the cmt’al praBsspr unit 
untfersEurids. This language IraruisTinn pfbffwu ij called the 
BASIC Interpxe ter, and h contained in the main eonseda. 
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TO START 


When yw set up your colour compute* Hid switched It 
Of'i, your TV scriwfi Should >jCik like this. 


VfDEO TECHNOLOGY 
BASIC V2.0 
READY 


flEADY tells you that the computer is wailing and as the 
word suggests is mady to receive your instructions, The 
flashing &qu4TB r tfiH CURSOR, telfc you exactly where you 
are on tte screen, That it, whpne any information you toed in 
from the keyboard will aepcar on the screen, 

The Wrnputtr hoi 2 character display modes. One It die 
black character mode, bi you can see on The screen now. An¬ 
other ct d>e groen character mode. The character display 
me<lBs can be sejeeted by 2 matfiods. 


Ths first milhod is wary simple. Switch off your colour com¬ 
puter and then keep holding the [CTRL] key when you 
twitch on she computer again. Now you can see the grnen 
character -display mode cm (he serpen. 

The second method is to key bn commands to the computer. 
Ac this moment, you may just type in these commands 
word by word. Liter you will see how these commands wcik. 


The blech chiimctcr display mode can :be selected by typing; 
POKE 3B7M. 3 RETURN 

Ths grwn character disutey mods can be salecled by typing: 
RETURN j 


POKE 3B 744, 1 


Now, try these cwnmands to we the effect. 

Note: [RETURN] means pressing the key labelled 

"R.ETUf1N jr one* 












HOW TO OPERATE THE KEYBOARD 


Thy keyboard of your MflWuWr l&Qti compliceled but it is 
really ngt fc>o difficult to optrete- West of tfi-a keys should 
look I3re; 


LABEL 3 

LABE L I 
LABEL 1 
LAHE L * 


Mast keys comprise of 4 labels LABEL 1 » LABEL 4. 
Each label con to typod by different methods. 

LABEL 1 - -Just press the key aod g et LAiBL L I. 

LABEL 2 - Press tha hay and the I SHIFT key simull*n*- 
ously- 

Grephie* characters are typod by ih s method 
LABELS - Press th* key and the I CTR L! key slmtltcnc- 
cuily, 

Thia is the powerful statement entry. Some 
Labels with lh« inverse characters ere those cwn- 
menda that frsseuta Immediately but without 
a messsqe appearing on. the screen, 


LABEL 4 _ First pn=?s the CTRL l and IH ETURNI keys 
simultaneously, This will enter the FUNCTION! 
mode. Then press the appropriate key and the 
[C TRL] key sinaultanEoysly. 


Lot us tike ihafS; key as m wimple. To get the mimber jjff] 
just press the key. IF you wish sp get READ, hold down, the 
I CTRL I key end at the same lime press the [£] key I f y uu 
vriih to get the bracket on die ||l;| k<iy,_ho*d do™i tl» 

| SHIFT] kay arid at ihe same nme press (hel.'Sj key. 


Td get AES. £ r wltrch is below the 
::cim:.yicatad. First press Ehe_JCTRL 




key, is a. little more 
s the C TFU-I key and hold it down 
white you prase the [flETU RNj key once and then press thy 
® key. ABS j mil appear on ypyr jereen. All it taker- is e 
little practice. If you ere WrtVfrArtS Ji What would happen if 
I did." J go ahead and do it and lind c™ t for yourself, 
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THE PRINT COMMAND 

YdU .niLruCl your computer USinfll tb* iHn^iafle Cif BA 5 JC, 
The iftmpuisr un obey ni once, or it sen siara tte instruct¬ 
ions and run them later ? proyam. Lai us. no* Instruct the 
Duinpitreic to act at once. To do th is, w* need our first wond 
fromthfl BASIC language: PRINT 


nrn jgl 

Jl II_H_ 11 1 ,J © 

nmnr 

rr a Tin— 

[ I DCTX 

i ji. i 

JL JL. 

[ TTTT3 

ooonm 

I 



Not?: to looking at the operation □! PRINT as air Sint 
BASIC command. wfi will be using toe RETURN] key nwr 
ffie tep right-hand corner of toe kayboatd. This key is used in 
BASIC to l=t the computer know when we h*ra finished 
feeding in a command, so that it can go ahead and sitter 
carry out (he comrnand., or store it away in its memory to 
run liter. Do »ot confute Ui is iRITW^j key with the 
HASIC command RETURN iaboye Ite ji|j kay on the tey^ 
board}, which wc will meet laiar. 























When uring PR IN T or «*y other stgtpmgnis yt™ can typa out 
each letter, e.g, P r R r | r N, T or yw iw jus t p-rnn th e appro 
prints combination o + keys, in this wise CTRL | and |"F 
TCTRL-P) to net the Keyword. Try it out on your temputer. 


riots' I CTRL P) m»jh$ that you pruE the CTRL 
keys 3inutt5n*ewrfy- 


andQF! 


Wr i"hi”/r r wry you type in PRINT the computer knows that 
it has to print whiii hi! lows on iliu tC'COii. for simplicity, VC" 
cam just type'?' to mprnwm the command PRINT. 


For e*simple, lypr PftfNTG-3 wild the screen should look I ka 
this. 




print 6-y m 


Notice Hut vitit-n you press a key tfwre is a (HEEP) sound, 
This Leila you that the hey has registered and is helpful i<n 
that you do not constantly hawe to chach the screen. 
Mpntflvif, if you keep holding a key (or keys), the seme 
r^mcier tor character^ \% sene to the computer until you 
heave that key tor keysl If the tOl?l number bf clrirdLt-SrS 
yC*i typed in speech 64, the kay-nspsating function will 
stnp. This is because the mam Imum number of characters 
that w=h slnteniflntosn contain is fid. 


Npyr pr«K? , H ETU RN and ynur scringn should look l ike Ihis. 



By pipssjnj thg 'RETURN! V 1 ^ hauetokl the computer that 
the massage is gcjrppleted and you w ant the line executed, 
fterrfmGer them to f'n™ R ETURN after each completed 
mecuga. 























SYNTAX ERRORS 


You may find the following appearing op youricreM. 


? Syntax. error 

* 




This roeant SYNTAX ERROR. A. synira error Is usually due 
to irK-Orteei puriL"LuHfinn or g typing armr. 


Su ppoK y ou in PR/MT and then press ilte 

RE TORN key your screen will look lifca this. 


PRtMTG-3 RETURN 


? SYNTAX ERROR 
READY 


I 


In addition to SYNTAX error there ere a number of olher 
errors that may occur. Tlta various error typos are listed in an 
append Ik These error messages reN you thn reasons why your 
programs gp rtfong. If you are familigr with thew imeissiSfls. 
yw C3n rreke use of then> to cortatt your proyams qukikfy 
a*i>d soccoss-fd lly. 













EDITING 


If you nuke n mistake while you w* &™rirm a protein 
statement, yw tail us* lfie [CTRLjsr*^ the appropriate key 
lo movs the cursor buck 1* the wrong entry to fflate a 
correction. 



firit mov* the cun0* over T by pressing ICTRL-MI- 

pr«s [bubOUT (CTFIL-J find T #111 diHPRMlLM^ 0 |fl * 
ruriiir over M by □ ICTRL-Wl. D«preu f FfUBO Iffl ICTBl 
-;| again end M #111 diseopcar. Then type In NT td flat PRINT- 

More generally., ycu can m^ke corrections to yw( program 
liriKi- using the cursor movement arrow ke'vs, Also uj* the 
IMSERTl iCTRL-Lj end the [RU6 0UT) (CTRL;1. 


Thera are lewjr directions in which yO*i can move tha 
CURSOR: Reft, right, up and down as indicated hy the black 
arrows on the ksybtwrd- You will find these at ttse SPACE 
har and ^he bo-ltwn right handcomer of your keyboard. 

Let us take an wampld. If you h**t! typfci in a line, then the 
CURSOR is at the right side of the Let ui suppose 

you lawa ™dB' e mistake at tlw loginning cut line line. You 
waot to delete this lino. Press £rj| ICTRU-MJ, Keep ptessad 
uirtiitha CURSOR has moved back to where you want ii. in 
this case, the character 'H\ Then praw the |RUBOUT| {CTRL 
-;f and ksep pnresad unTil tha line iterartd. 






















FT I want TO dUmiHSEB JOHN, menu? the CURSOR: to J by 
B {CTRL-M], Press HUaQyX 1 ICTRL-.J. Keep pressed 
and we what happens. 


It is also i&ossitJe tn type in a latter over another latte*, Lei 
ua suppose you warn w (hangs JOHN to M MES. Position 
the CURSOR over 0 by oresniig 0 (CTRL-MJ. Type in 
AMES and you girt JAMES, 

Suppose that eTuqr having typed HELLO JAMES you decide 
to dtiny the name again. However ltiis time suppose the 
CURSOR is nn a lower line. Wall 3 :1 you do is to press 
Qj (CTRL- You will find (hat the CURSOR will mow 
up in ihe Ima yo*i ivant to change. Each urne you ps-«B 
iQQEGTHL- J. the CuflSO-H will mow up one lino. Once 
you have reached the line you wish to edit you can just terry 
on the same way as- the eaample above. 


To familiarise yourself with ad ting you need to ekperirant 
with it. Her* k elsewhere the old adage holds true: Practice 
iteakai Perfect. 


INSERT 


This allows you to inseti characters BtBTlhsg at the postbon 
the CURSOR is In without changing what is already mere. 
For wamplr you wish to iiwsrt & in JQHNTQN between the 
N and the T. 


Well yw move the CURSOR to the T press [INSERT. (CTRL- 
L1 itihich will put you into the INSERT Model and then 
typB S. Twt display should now l«nk tike mist 


JOHNSTON 

L_ 



Be sa v tn press [RETURN after you finisn editing. Thiswhl 
update the current line where the CURSOR ii located. This 
is particularly important with numbered program lines, If 
you fjrget tm do so, she original line is still Mpi in the pro¬ 
gram. 


sa 












CIS 


As have jussed by now I CTRL maans control, It you 
wan! to dean rtie whole sons*™, pres iCLSl (GTRL-H) ond 
then press j RETURN! . This will clean the screen hut it will 
noi clean the ■memor y, The prog-am writ be wiped out from 
memory if you pros Jh+E-W! ICTRL-8), li will also I* wiped 
out if you d isconnect the pdwer from (he computer, 


n 


A LOOK AHEAD 


At this Stage you ere probably yery eager to jump ahead end 
m* whet your oompirtcr I* -eapahle of. So utinfl you* newly 
acquired ability try typing »n these programs. 

Be careful to type In overythiiig. Do not worry about under- 
Handin j the commands at the moment. 

1) To get all Hus dharaclert on the screen lype 

Example; 


W 
2® 
3 ® 
4® 
S0 
fctf 


F 0 ft)-&TOJ Hturn] 

FQfU ‘$ T0255 ^MTURfj 


POKE 2867211 '256 + J,J 


Return 


fliFXT r flETU Hw1 
iVfXT I RETU RN 
GO row I RETU RN 

RW [retur n 


To stpp this program, press [BRE AK 


(CTRL—J. 





















Si To see -sorre of the colour possSblUtits- Uy jhfeone. 


EsmpiB: 


W MODE (V iretubhi 
20 FOR/‘0TOi5 i RETUBNJ 
30 fORX" f TO 4 Lh^IURN J 
41/ COLOR X I RETURN I 
60 FOR K = 0 TO 31 RETURNI 
ffl SET iX'32 - 32 + X, Y) I RETURN 
?0 NEXT I RETURN I 
SB NEXT \ H ETTJRnI 
S0 NEXT TEnjRM 
100 GOTO 10 fRETURHl 
RUN 'RETURN 1 


To reiurn toT'met mo#, pn?K BRE A.KJ [CTRL—J, 
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4 ! 


SI WPLE INSTRUCTIONS 


To us* iht eomputmr as « cafcgietor riroply Jype PRINT 
fallowed by th-i profcr-crr qnd then press [SETURNj . Your 
computer, of course, cannot only add. using+ r but it can also 
subtract using -, multiply using 1 ', divide uaing / and raise one 
number ro the power ol another using. 1 *, " r /, are called 
operations, and they operate on numbers called operands. 


Example: 


PRINT 3\ 2 


RETURN 


and lfie answer? will appear. 




order of Numeric operations 


Wen operations ;ira combinaxt. care must be taken eg not® 
the o der in which tfw computer carries cut (he operations, 
The order it as fnl lower 

13 Miimi sign - used tp Ind iujtp nepttiva rn^nbcrv 
2) Expcmenifaiion sterling at the left and movin g ri^ht. 

3! Multip irjhor- and division (which are given the same 
letter pi precedence), Here coo ilia computer moves from 
latt ;□ rfghL 

Subtraction and addition moving from left to rijjit, 


A] 


Example; 


BJ 


Example: 


PMNT3\2l2\2 j RETURN| 
65GJ 


Tlhis Is dorm by -squaring 3 to get $. Then 
squaring $ to get 0t r and then squaring fl 1 to 
get (EMI. 


PRINTS *2+3 ^RETURN] 


NBre ttte computer first multiplies G X 2 and 
th*n adds 3, 














Ci 

fc*&'npe: 


+ 3 + IftETUFWI 

20 


Fira? the Lumpulei cdlrin OUT the multi¬ 
plication jhU dtoLikm and then adds to give 
B# lt + 2. 


4S 


BRACKETS- 


Alt operations within bracken will be canned out lint before 
[he utliOr upeiot uni¬ 


ts iifr pie: 


PRINT IS/(-l * 3f 
3 


RETURN 


Where bracket err pieced within bucket? the innermost 
brackets aia calculated first 


(Txsfppla; 


PRINT 20/fl + (3 I 21) 
2 


RETURN 
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VARIABLES 
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* i£T 

m SEMI -CO LONS AN D COMMAS 
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«T 


U 


CONSTANTS 


Jr Jhe previous chapters wb have Sean up ng constants, A con¬ 
stant is, of course, someihfnfl which does notr+iange and can 
be either positive ^ n^tWa, The niimhm 6.33 it a constant. 
Moving onto 6.33 JVSt give? 5 diffcr^lE cwniteftt. 

The range of 9 number in the computer ia -le^i x<ifl*. 
Tha Ipwi^st fugitive number c 1$ 


VARIABLES 


A variable, as vou might surmise, iitomuthing which changes. 
In Y ■ X + 3 both X arirl ¥ an* wiebles as they haw many 
possible values. A variable tan be denoted by any fatter of 
tha alphabet., any two fetters, or by a latter and a number 
providing tha latter com« first. For Bstanple, A, AB, AS. 


The variable name can be any Jang* but only the first two 
chafacten will ho recognised toy ihe computer, For BKample, 
the computer will pontider HELLO to be the sane vorabic n 
HE, 


A variable name cannot be or include any of the summond 
worils l|lte LET or PRINT, them ;in 3 types of variables in 
total, namely; 

a I r?il ■ - can have decimal value, B.g, A ■ 3.S. or A * 
1E3. 

b) i ntegof : - cwrnoi have ■decimal vihra, e.g. Att - 3. 

c) string 3 *■ contain a siring, a.g, A$ =■ ‘ , ABCD <U „ 


LET 


Ttw command LET can ba used to Hssign a value to a vari¬ 
able. if a variable is not assigned a value it is assumed to be 
equal to zero. Tina variable will keep its easigred value urtil 
another LET, REAL) or an INPUT command rs used to 
change the value. 


Exempli: 


LEVA-? rftETU HHi 
LETB-9 IRFTUftNI 
PftffiTA + B filfURMl 
W 


In BASIC the - Sign does HOI, -nuan ‘he tame :i; it usually 
dies, Hera lr tells the computer 10 give the variable on the 
left hand s- de the same value at die tl^it band side. 


The left hand side of the statement must always be a variable. 
Have a look at the next example. 


Example: 




LETA-2 
LETS - 3 
LETC-20 

LETA=2+ 

LETD-3+ 

PFIMTAj fl; 
4 3 20 3 

RETURN 

RETURN] 

[giTuiiN 

a IbYtlirw: 

D 'RETURN! 

C;0 iftETUflU 


01 


in the fourth line we see didt A is rtpigned a mewvulur uf t 
plus U-e old value of A, wh ich was alto- 2, grvi ng a toiat nT A. 

I n the fifth I Ina we »a that □ is given the value 3 - U, us zano 
it (he value given tp any ineritfcle withouf en «*iBh«l V3lue- 
Howauir, It is a good praotitn to pirsdofin* all vwiafcte. 

Note that in your computer it is -not strictly necessary to u« 
LET to HHiigii a value tO vrfUrft, and A - 7 wMF c*rry out th* 
same fjnttion ^ LET A ~ 7, 
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SEW I-COLONS. COMMAS 


If more then one item ii indlisted in a PRINT stecemfint tha 
items should be separated by either a U or IrS. Note ifcn use 
of the semicolon in the PRINT rtuvncnt an page 51. This, 
causes th« ,-nmilis in bu printed irninediately after each ether 
with i specs left for the sign of that number. Whan we uaa 
theiriTii colon with vxinc i there is nd splice. 

A comma cause's the npsulttg ba printed at fallowt. Think: or 
your screen divided up into 2 sections of 1$ cftaraeieri- A 
comma will cause the first result Co be primed at the 
beginning of the first section — an the left side — end the 
second result in be printed at the beginning of the second 
section. The third result will go Iwt* to Che Hint Hstiinn tind 
a I be printed under the first result. Its result. Is longer than 
Ifi characters ie will overlap imo che newt section. Tha next 
result will igngra this sect:bit and start at the beginning of 
tin Ibfluwitg one. 


M 


COLONS 


If you have more than on* statement on a line you rnust 
separate- them by using colons- 


Eh antpl«: 


tO FOM i = 1 TO S; PRSHt i,. 

NEXl\ RETURN 

RUN [RETURN. 


t 2 3 4 S 



LI STS QF PRINT STATEMENTS 


Example: 


m PRMT 4 return: 

S&PRINT6 RETURN. 

xpRf HTa [rIturnI 

fluff RETURN] 


Vpur screen wi II show 


4 

6 

e 


Example: 












SEMI COLONS AT THE ENO OF PRINT STATEMENTS 


Examples 


10 PRINT 4; | RETURN 
20 PRINTS; [RETUFNj 
30 PRINTS; 'R ETUR N] 
RVN RETURN] 


Vour srruen will shrsw 


Example: 


4 5 6 


In general, ^ semicolon placed at the sod of a PRINT mats- 
meit ftfls the computer not to po to a naw line ffftar 
printing, 


as 


w 
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PROGRAMMING 

• REM 

* INPUT 

* NEW 

• RUN 
4 LIST 

« PAUSE IN LISTING 
« DELETING A. LINE 


H 


PROGRAMMING 


QK, row ln'$ try »prr* simple programming. In Ihe last 
hew eh^rtm^ vjc hav* b«n dcafing with "immediitt ^unCut- 
■on" - with ■ 'vr computer :>bi:y ry immediately, We new 
want title computer to store statement; to that they dan be 
cxtsulod rater £0 - "diffiauid execution". 

Have a l£Ok at this program, 

Ex^Tiplg: 


JO fltM ftAf$£ TO Tfff POWER OF 3 ' RETURNl 
20 INPUT A I RETURN; 

30 FfitNTA;A\3 [rE TURnI 


Nodes that cwh ina beg-ns with a -lumber. These numbers 
tell The computer not to obey immctjiorrfy but to store the 
lines away. The tins number governs the order In which the 
line will appear on the screen. It is usclul to write the 
numbers In tans as ww lines can be ivter fitted i nto a ny part 
of dse program- by gwing tfsern a vain* of s*y 15 or 25. The 
npnjp of possible tine numbers- is from 3 to $5539- 


RiEM 


The REM in line 10 is simpfcy there to remind you later on of 
tfta purpose of the program The ebmpuref will tgnore wy 
line which starts with REM. However REM lines use memory 
space » rf you are short of tp*c* ycu can delete RE M I inas. 


INPUT 

The INPUT in lino 30 a*s you to asstpt a value to the vari¬ 
able A. When you run this program, a ru ration ruths 
Will be d'uptnyed. The computer will wait until you Typ* in a 
value and give this value to the vnriahle A. 


a 







MEW 


5n huw Un vrtjted <ha program Into [h a oomputcr? Well first 
teed in tbn | MEW| tfftjHmand and oreas 'RETURN |. This will 
wlpn out any old program! and variables. Remember tbs 
["NEW opmmund -leara the IftMAWy of IhC computer 

Now type 

Enempk: 


10 REM RAISE TO THE ROWER GTS RETURN] 
20 INPUTA i RETUR N 
30 PRINT AjAt3 [RETU BN * 
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ypm ap now run the- prt^m by typing f mJWj und pre^ing 
I FETURWI . Tlw sign T will now appear under RUNl Thia n 
the fault of tha INPUT nawtnent and tht computer is no* 
waiting T™ you to give a value to tha variable A, Thrt value 
should be typed nest to T. 


Lai's rypa 2 and ['RETURN] 

Ttva screen will look like tula. 
Example 


tf REES RAISE TO THE ROWER OF 3. 
Jff WPUTA [return] 

30 ERIN TA;A 13 'RETU RPl] 
ft'JN Lftiiufi.fi 
} % [return: 

2 $ 


ItETURNj 





























HUN 


Q V typing |iRU N J ?nd orositw fR ETUMlI iha whnhi of yr, M 
ilOfftl program will be executed, stafttnpst the Jin* with the 
snsNaat dine number If howevrrjywji pres* IftUN f (CTRiL-SJ 
and then a fine number before [return], the pro^:*n will 
be executed starting from that line. 


Hjve a ! oofc at this program 


Example: 


18 INPUT A., B [BETUFtNjl 
28 PRINT A -f- B [RETURN] 
RUN [RETURN' 1 


Whtft will happen her? if first of all you will pn one T for 
V™ do put a vaiu* ol A betide. On the n?xt line you will 
7?' for you to put ihe vaIuc of B beside. So cw^ng on wHm 
ihe program above. 


Example: 


18 INPUT A, 8 [RETURN 1 
28 PRINT A *8 RETURN] 
PUN [RETURN 
f 3 'return) 

?? 6 retuhmI 

s 


One INPUT command wdll only accept up m* two fines of 
variable!. Howeyer, more than two values can h v fed In via a 
s ' r 'S'' INPUT command,, il commas are uspd to end each one 
instead of RETURN . 


BJ 


LIST 


If you went the whole program co be displayed in an ascend¬ 
ing line number order ehen just typa LIST and press 

IBEEHMS]: 


Exam*!*: 


Example: 


18 INPUT A i R ETURN j 

20 INPUT* [RETURnI 

30 PRINT A ; Bj C; A * B * C RTTURI^ 

25 INPUTC RETURN] 



A t B + C 

LIST RETURN 

18 INPUT A 

28 INPUT B 

2$ WPUT C 

38 PRINT A; B; & 


If you only .‘.a:i r Oi% line to ba displayed than type 


M 






























Example; 

UST (Line Humbert IpETUBNI 




Esc am pie- 

LIST 20 [RETURN 

20 INPUTS 

To list part of a program say, Iniet 28-3® type 

Example: 

UST 20-30 [RETURN 


20 INPUTB 
25 INPUT C 

& pftfNT A; B;C:A + BiC 


If you type LIST — 30 you will gel th* program listed up to 
Iina30 from tha itart. 


If you type LtST 30 - you will net the program lintc-J from 
i Ins "ill to the end. 


PAUSE IN LISTING 


If you have o very long program you might wi* to have a 
lool( it a particular line while it is being lisled- To do ihisju?! 
prert rfw SPACE bat Mhw you with the luting program to 
stop. 

Pmi the iwne bar again to oontmip. 


DELETING A LINE 

To gr rid of any program line fort Type thy li™ 11.1 rrjbtdr and 

proa IftE TUR N . 















CHAPTER 


6 


COMPUTER PROGRAM 
MING REVISITED 


GOTO 

[break! 

CONT 

STOP 

ENG 

CLEAR 





Here u-u some- more Commands to ha Ip you write nwjnt 
iriierejlin[f pmarems. 


<JOTO 


This command tells did computed to go backward* or ior- 
wtnch to the Hag number tol owifry the SOTO itanemant and 
then to tarry op executing the pro^om from that |-.m 


HUrpbir, 

Exnmale; 


10 INPUT A 


irr^rnrm 


29 PRINT A, A\ 3 


mum 


39 GOTO 19 (RETURN! 
fiUtv IHETUflH 
? 


If you giu« the value say 2 to A the computer will return the 
results 2 and G. However a question inert •» II ui^in appear 
on tie screen 5skmg you to give A another value. This pro 
cedure Is the result of the GOTO niHMm tilling the com- 
puur not to end at tine 3(1 but to go hnclt to line 10 vyi 
star; epin. 




BREAK] 

When uou art tirtd flf tVtirm In diffnmnl veh»e & * you 
can pnae BREAK| (CTRL-]. The compute will n» stop 
^nal^ »nd BREAK tNJp wfll *P«« cn 
your screen. It should bo noted that | BREAK] -sw 1 ft com¬ 
mand. You can break *ny continuous prospwii by prasaing 
la REAKl i CTRL-i. 


to 















CONT 


If hosweyur, after stopping the program exocut.on >«u trol 
there a :* still some ealues -of A you *ourd lika to Iry you can 
tvtM CONT, and the contfkrtBr wil I start to execute ths pro- 
yam ante more. CONT cousm a pregrann r* continue after 
stopping in rta*ton» to I BREAK"! (CTRL- -> or STOP, with¬ 
out rejerring any var abltts. 


STOP 


A useful statement in programming is STOP, This cauim toe 
prog im nostoptf the Una printed after die STOP statement 
and con ttelp you to axamiiw the results of the variable) at 
various stages in the proyam.. If '* flLso «W™*V u"^ 1 
when it comes to locating mistakes Idebuga'P-gi, A libeml 
supply of STOP stetetnanls ihroutfwt a praywti Is tbery 
fro f, good idea, until vw ara sure thn it is workingproper¬ 
ly. 

You cpn restart tN- proor*™ 1 typinilCONT, Tha proyaro 
w l . carry on from the next line alter the STOP. 


n 



END 


Ttifl END statement Is usbc! to terminate etrocuTiisn- But un¬ 
like the STOP rtStamant- ustytutlon cannot t* cominuatj 
ift# an END jcatwdBni. 


Ejfi^pie; 


14 

20 

04 

43 

50 


INPUT A I flETUHNI 

tFA>0 THENPftMT “A t$ POSITIVE"? 

END IHETURM 

/FA<0 THEN PfttNY ,T A S$ NEGATIVE": 
END fR ETUftfl l 
P fit NT "A iS ZERO' 

END RE TURN, 




NOTICE tbi STOP statement will Y™ linc nk,mber 
whet ir H executed This wi ll not happen Mith the END state¬ 
ment. 


7i 


CLEAH 


The CLEAR stscantent it usfcT to assign mpr* memory spi>c= 
for the suing variables. 


Example : 


IQ CLEAP 10<f lRETURN 


This command will aaiyi 10* bytw of mfimofy for Hiring- 
tf tfwi CLEAR command Is not used, the compuW will 
assj.jm* live number of bytes of memory for string to be 541 
The uk of the CLEAR command only wil! also reserve the 
KHna nuntor □! bytes. Hcmrevw. if « veins fallow ibe 
CLEA.fi commflTvd, the computer will wtltri the number of 
byte* of that wulut If you w*m io use mort Sirlnga in Y*ur 
set this number to a lar-gar one hut, et tN W«« 
time-, you mil haue l«s spec* lor your progrnm. 















CHAPTER 


NUMERIC FUNCTIONS 

• AB3 

• SGN 

• 5QR 

• LOG 

• i*P 

• NT 

• HMD 

• SIN 

• £ 0 $ 

# TAN 

• ATN 


Hi 


TO 



WHAT IS A FUNCTION? 


A ftirction is a 'law' v.i'i!i:h Y.fien gppliad to a certain value 
-A-ill cj.\c\ a ngw vjIu n. Wu cal I ih# In sc value tnn ar^iifWiT and 
tha new value the result. 

30 R it tha square ropt hi ransom. So If we type 


Example: 


fWMTSQftffl 'RETURN’ 


wf will get the Brower 3. 

In this -EKumple 9 1$ the a reinvent,, SQFl is the Function end 3 
is tlw rtsilt, 

Fi-nlcrw we give e list of the numeric functions and a brief tut 
pLeniiitiri’. Any tuiKiicn which we consider lo be new to the 
reader will be explained in more detail afterword*, The tunc- 
dans win appear later on In programs tq m don't give e 
Sample program for aaoti one hem, 
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A LIST OF NUMERIC FUNCTIONS 


Function 
ABS[X) 
SON. {K |. 

SQR <XJ 
LOO0C.li 

EXP (X> 

I NT IX} 
FIND (X) 


SIN IX) J 
COS[Xt 5 
TAIN IX| 1 

ATNIX1 


What it does 

Return* the ihc:slu!« |posit|v() valun pf X 

Returns the sisri of the argument 
X negative itnm - I 
X positive return* + 1 

X wro nrfurnf ® 

Return* the square root of X. X cannot be 
najitrvp, 

Gives Ihe natural logarithm of X r tha 
logarithm to the bass a ("2,71 B2&). Tha 
value of the argument must be greater than 

ZBTO. 

Gives you tfw vokiEt e J - (a, the natural 
antilogirithm of X. 

Gives- tha greatest integer which is ess- than 
of eq util to X. 

Gives a random whole number between 1 
end X. If X equals zero, RN D (XJ returns a 
random number between 0 and 1. X can¬ 
not be negative. 

Tha argument of the niyouumci ricol (unc- 
nionc u taken to be In radiant (1 radian - 
3B8 P. £ ■ 57.3% degree). The range of X 
it -999%% < (50« ayyyyyy 
This gives the result of ARC TANGENT in 
rad tarts. 




A FURTHER LOOK AT ABS : SON : IHT: FNP 


ABS{X> 

ThH gives the ebwlute ^poeitiwl vakis of the argument. So 
ABSi-7> - 7 r 


Example: 


PRINT ASS (7 - 2 * *} [RltUiRINi 

if 


SG H [K| 

Th : s function will pvt ihfl vaIiLhh of +1 if X is pwithe, 0 if X 
it arc, and -1 if X it native. So S3 AC (4.3) - t;9QN (f) = 
4 J5W (-.276) - - f. 


EyaiTKile: 



IMT(X] 

This converts arguments which amnot whole into the larpnt 
whole nur*i!>pr below the argument. So- )NT ffi-Sy - 5; nlso 
tNT (—5.9) - Mrt-fct that with nniptiwfl argwramfrft, the 
otaci tuu viSue of the rrau&t returned by UNT will be speater 
dun that or live argument. 


Example: 


PfifffTfffTt-6.7} fR ETUHN 
-7 


rndoq 

This ■Mil produce a random number between 1 and K If X it 
positive. 


Example: 


PRINT RND (19) [RETURN] 


Vou will get e number between 1 and 19. ftNUf fifl nflF ijivt 
you a number between flood t. 


Note: X cannot be negative. 
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STRING COMPARISONS 
INKEV4 





STRINGS 


Note: We assu me that yew 5 ™ now familial rfJith the me of 
the | fl ETURNJ key to we will not fcaap ram Inning you Of l(. 

A siravg is any combination of CHARACTERS tftat is trwttd 
at a unit. 


String constants must ba endows in iiwerted COMMAS, 


Exau>ple; 


“HELP" 




When using the PRINT statement a semi-oolon bthmn 
strings nil! jvot cwv a space to appear between the tew Ift, 
They will appear inemediataly nwt to i=i£h other. 


STRING VARIABLES 


Any |alter of the alphabet or letter followed by a number 
digit can be used n a string variable but must t» followed by 
a $ -sign. The computer accepts these chansctei'i as the variant 
name. 


Example: 


A$ = "ONE DOZEN EGGS" 


You can add wrings to each othar. TM ** celled concatena¬ 
tion, You cinrwt subtract,, divide cr multiply strings. 


Examine: 


t<t A$=~IA“ 

20 BS 1 -TW IS 'YEA ” 

30 C$ - "RS OLD" 

40 PRINT A$ 

RUN 

t AM 75 YEARS OLD 


Notice thfr spacing of tfra stri-ng tfMCWS here. 








STRING FUNCTIONS 


We alio uw functiofla to act on string. Have a look, at Ttw 
fallowing: 


LEN 

Tiiig function works out tba length of ft* rtnnfj argun^nt, 
which min ba In bf^kata. So it yw type PRtNf [_EN 
{"JOHN''} the «mnp»ifflf will return the insult 4, TTijs pt 
ieilir.g you that ItMrt arc A characters in (he itring rJ JOHN'\ 
Blank spaces have the value Df a eftanattur, "Thus if you pot in 
s F“gw "J O H AT" it comm out as 7 chnetan. 


ST ft* 


TheSTFt® function chanfjes a numbei argument Into a string. 
Let ut taka u look at the following example and tee how it 
works. 


Example; 


This is the same hs saying 


ExanOie: 


Here it an example program 


Examtalc: 


W A$-&TR${? *j; 
23 Bt^AS + "TOTS" 
23 PRINT BS 
PM 
2fB(G 


as 





VAL 


VAL *«ks like St Fit but in merea. It -chain g« a string 
argurrMni into a nwhiber. It onlv works on numbers mdi un 
operators Dr other characters. 

Lank at the Icilowlrtg short Eifotrsm 


Example; 


ftf 

20 BS m 'W 
3&C“ VAL fAS+Btl 
40 MiAlTCfi* J0& 

run 

3309 3428 


SUBSTRINGS 

It It alto potsible U> jjS substring Ol tfririgt, A substring it at 
V'W mighi guess a part o* n string. For cwunpa: "ABC" i$a 
tubtirlngof "ABGDE jr , 


ar 


LEFTS(AJ.NJ 


Thlt will rrtvm the substring frc*n the leftmost of string A$ 
- the rirat Character - xoitie Mih eharator. 


Example: 


W A$= "ABCDE" 

20 3$ - LpFTf {At + "FQH M . $i 
30 PRINT Bt 
RON 
A8C&EF 


RIGHTS (AS r NI 

This will re-twrn a substring as in the storm uxanrtple txii 
starting Fram thri Wth ckiareccer from the ctvtJ and running in 
thie last one — the right moat character in the string AS. 


Example: 


10 At - t«r 

20 8$- RIGHTS (Af+ "ME" 4) 

39 PRtKT 8$ 

ROM 

HYME 





NllDS (AS.. M, Nl 


Ths function: naiurns a cubilring at the str rtg A$ Staffing 
(rmi 1 hi: Mill' rfidraCler with a length ul N characters. 


Example' 


fff AS- "ABCDEFGH" 
29 b$=Mtn$ (A$ r 2, 3f 
39 PmtiTBS 
RUN 
BCD 


ASC (A$> 


fiir ASC statement which is written « ASC (A$S wlwre AS is 
a variable sir inn expression, will return thn ASCII cuUu ( In 
decimal) tor the Fl PST character-ol tha Reified siring. 
Brackets mint endow the tiring specified, fitter 10 the 
appendix for the ASCII coda. Far example the ASCM 
decimal value of "X rl is 8 S, If AS'* ~XAB" then ASC (Bit - 
SB. 


19 X-ASC rBOYl 
29 PHitiTX 
RUN 
82 


a 


Sxirople: 


CHftS (NJ 


This tieteinimt works the **w>™tB way around to the ASC 
ju-Mment, The CHflj statement will teium the string 
charatttr which corresponds to tht girtn ASCII -code. The 
Hugument rrujy be any numberfrom 9 tn 2FS o* any variable 
ttvprtijjim with e value within that rgngc. Brackets must be 
pul around the argument. 


30 PRINT CHRS 168) 
BUN 
D 


Example: 





STPIMG COMPARISONS 


Hiilaiinriul operators can te applied 10 stringi ex-prussona to 
cijmpprt tha slrinqj for e-quality Or alphabetic precedence, At 
fir ;im equality is concerned *JI the cHaracten (and any 
b 1 arksj must ba identical Twvil in the tama order. 


Example; 


13 AS-' f AA" 

23 SS - ~& A " 

33 IF A$ = S$ then PRINT 20 
43 IF A$ ■: B$ than PRINT 3ft 
56 IF A$ >3$ then PRINT40 
RUN 
3 ® 


The oompari tons are done by taking: tl>= ASCII va up of the 
string characters from the table in the appendix ;in-D then 
comparing thwa valu«. The uUc give? vs the value lor W as 
65 and 'd' as 66. The orograrn abavu is therefore asking for 
confirmation that 65 it less than fifi. 

If the first hvo CHARACTERS of astrihg pre equal the conv 
flutar *i ll March tar the ihi rd CKA RACTE P end do tt» com¬ 
parison on this. 


Example: 


10 AS- "ABC" 

33 BS- "ABD" 

33 IF 3$ thrn PRINT43 
RUN 

43 


Hera tne critical comparison it batwnen the chemctcra C and 
D. The ASCII table value of C is 67 r:rri the table value of D 
If'60. 9S is therefore greater than AS. 





IN KEY* 


IN KEYS Kumi either a one^hartctw string containing a 
character r*ad from the keyboard pr ■ null string (' 0-, an 
Mnpty siring, wilti no charactcrar rf no ksy has been prasied 
rit tha keyboard. All character!. ary patted through to the 
proffani Mt»pi for [6REAKI [CTRL' -h which terminates 
thoorwrmr 


Ex-arpler 


rtf AS =fNKEYS 
30 PRINT A$; 

.it? G-oro to 


To stop this program. prats [bbIaKI (CTRL*—). 
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nt 


IF....THEN .,, £L$E 


As- Wfl mike W way ihfCXJgh BASIC, find til-fit WG- 90in 
mere control over the computer, that iA w® fir? able- to do 
more with the computer. to ihts chapter we areyciing tota*.c 

a look at the "IF , „ , THEN-ELSE" statement. This it, 

perftaps, one of the two nwMt Important programming con- 
tsepti In BASIC. T+>e other ona is ,J FOR,., NEXT". Wa will 
look at this in the toUowing chapter. 


La' us look at thi* escampl a. 


Example: 


SO (F AS >B$ TtfFN PRINT AS ELSE PRINT BS 


This tefe the computer that if the oppression AS it greater 
thin BE to carry out toe statement PRINT A& otherwise ft 
should curry -gut the statement PRINT &■$. 




CONDITIONAL BRANCH I NO 

In gewtel terms , the IF .., THEN . . . statement b usotl for 
conditional bundling. It um the general form rJ lF (oon- 
dilionl THEN |*iion clause)/' A condition is made up of an 
expression, a relation and w expression. 

Any BASIC eKpnsslom may used but both ek-prssierte 
must be gt tha ssana type, tint fc fii ctw both numeric or both 
stri nu ixprerripnt. 

Halations or egniparisows used in the IF ...THEN JWtonwnt 
era the foll owing: 


= Equal to 

<“ Less thin pr equal to 
< > Npiaqual to 
> - Greater than or w^ifil to 
■c. Luts than 
> Creator than 


Here are some more examples of htjw can uw opnditlonats. 






IF , , ,THEN A -B 

IF-THEN GOTO 

IF .„,THENQQ$*J& 
IF ....THEN PRINT 
IF ... THEN INPUT 


Example: 


30 fFX>?§ THEN 60 


Hare ^ The condition X >25 is (rv*. iheeonqwiitKr is ipw to 
jump to line 60 fNote; the GOTO is optional after THEN!. 

If (he condition- is Ml Inyr. tf»Bt is. if X is np-T yrfllr than 25 
(hen the conipwtsr (imply carries An with the nornml line 
number order in ilrt Notice that It is not necessary 

to UK the Ef_S£ part of the command hOrfi « ti n! iE -optional. 


Example: 


ft WFUTa, b 

23 tFA>BTH£N 50 
30 IF A<B THEN 60 
43 /FA- B THEN 70 

50 Pflwr A; ~/S GREATER THAN"' B; END 
S 3 PRINT A, ~tS LESS THAN"; B: END 
m PR fNT A; " fS EQUAL TO 8 
38 END 
RUN 
? 7 

?? S 

7 (S GREATER THAN3 


Exempli: 


40 IFF -6 THEN PRINT -TRUE" EL$E PRINT 
-FALSE" 


In tH* example if P - $ the compotar will print TRUE. Any 
other value will produce ■ FALSE. In either case the com¬ 
puter will carry c*ito the next line. 


It is possible for mure than one stinfifierit In fdlcm the 
THEN! or ELSE command, 





EKamole: 


50 !FA -5 THENFtitNT "TRUE": $ = S-3; 
GO TO 90 ELSE PRINT "FALSE"; K -fit *S 


So IT A squab 5 the campyter wiIII print TRUE, subtract 3 
from the varrisblc 5 and go io line 1)0 . If A does ng-t et|uaf h 
the computer will pri.ni FALSE, *iS B to the variable K ^rid 
then carry s»i with the ne*t normal lane. 


LOGICAL OPERATORS 

Log I tei operators arc uted In IF , .. THEN . ■ , ELSE and 
«jch itatemente where a t&nditian is uted h> determine sub¬ 
sequent operations wilhin the user program. The (epical 
operators we- AND, OR, HOT, 


Fpr purposes ot this djiai-aion A and B ire relational ex- 
presst»» having only TRUE and FALSE. Logical operations 
are performed after arithmetical and: relational operations, 


Qperater Example Meaning 


NOT 

AND 


OR 


NOT A It A is true, NOT A is False, 

A AND B A AND B has the value [rue r only 
i F A and B imc both true, 

A AND B hat the yelua falw if 
either A pr B rs false, 

A OR S A OR B ha the ralue tArs if cither 
A or B pi both are tft»- 
lth«. the value lehflif both ere 
falsa. 



TRUTH TABLES 


The fa)lowing tati'iis ar*? called TRUTH TABLES. They 
illur;nrtc the results of Ihe ibtwe laical ^rstion? with bolh 
A 9Af B ^ iwnry posable £t*tibi nation of value*. 


TRUTH TABLE FOR "NOT" FUNCTION 


A 

NOT A 


T 

F 


F 

T 

TRUTH TABLE FOR 

J, AND” FUNCTION 

A 

e 

A AND B 

T 

T 

T 

T 

F 

F 

F 

T 

F 

F 

F 

F 


Note that T * TRUE end F - FALSE. 
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TRUTH TABLE FOR "DR' 1 

FUNCTION 

A 

B 

A OR B 

T‘ 

T 

T 

T 

F 

T 

F 

T 

T 

¥ 

F 

F 


NQTEt T = TRUE ond F " F ALSE 


ExmVle: 


tfi i WPVT A, B, C 

tFA~B AND B-C THEN PRINT "A - B - C" 
(NOTA-B) QR(NOTB*W THEN59 

END 

PRINT " A-B m Cf$ FALSE'" 

@9 END 
PUN 
7 It 
?? 5 

n i 

A-B-C IS FALSE 


































MoiBcwer MIP, OR.. TOT can be uwd lo rranipulate 

numeric aii values, These operations nre bused on binary 
numbers with 1 #nd ® reprinting TRUE and FALSE n:?. 
petrivdy, For ijHJimpIc: 

i) TOT 1 - 2 fl » binary 00 00 00 01 and -J - binary 
31111110, so i r jnn changes iti« T r« 0 and 
0 to 1- In gtfier words, TRUE ll} changed 
lo FALSE i.O ) and FALSE (0 • Li chnngid 

to TRUE (1IJ 

ii} 6 OR 13- 15 i 6 - binary 00000 1 f 0 and 13 - binary 
G fl 0 0 tl 0 l r to with raferonw to tho OR 
HOith libfe, fl On T3 ■ 15 ■ binary 
0 '3 0 011111 

ill} C AMU 13 - 4[ G - binary 303001 1 Band 13 - binary 
0 0 0 0 1 1 3 1,;'.' with referent* to the 
AND truth table, 6 AMD 13-4 binary 
030001 001 
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FOR. .-TO... NEXT . . .STEP 


Often wo naed the ■computer to perFnrrn repetitive tasks. The 
looping process enables ui to do just this without having to 
type in similar statements many times. 

For cKample it <m ™pe many numbers cubed and then 
■divided by 3 wa don't have to type in various values? all we 
havalo do is sorTtfithiPti like this: 


Emimplc- 


ft FORX m t TO ft 

ft PRtNTXrtXfSrfl 

ft NEXT X 

4$ END 


RUN 


f 

.333333 

2 

26666? 

3 


4 

21,3333 

5 

41.6667 

& 

72 

7 

? 14.333 

8 

170.667 

9 

243 

ft 

333.333 


IK 


From thB abm* example we can see that the computer^ 
cubed and divided by 3 the numbara between l and V3. The 
FOR . . , TO ,.. Ittvndnt th*tnarore, njpulates th* range ol 
nurrtbert yw wish to 9d on. 

You will notice that the number' were incremented ijwnaMlI 
by one each time. The inemmani sizn on be Changed try 
using the STEP statemeftt and a positive number. It a 
negate number follows the STEP statement we will gate 
decrement fctHnaaal- It I* also pmaiWa to use a dermal, an 
flxpnpeion c* i variabte. 


Example 


if FOB t TO 16STEP2 
ftpR1HTX;tXl3}/3 
ft NEXTX 

4$ m 

HUH 


This will on ah th« odd numtera between t and I0and 
your screen will snowlfw following mi mbem. 









Example: 


} .333333 

3 9.60801 

6 ft.ew ^ 

7 114.333 
3 243 


Ypt, will also notice that each FOR loop most be closed with 
a NEXT statement. Thu variable name gl dw NEXT stale- 
m«ni must be me same es (be variable name of tho FUN 
rtSWiarrt - in this <s» X- On your computer the vttrisble 
name loHowinfl d* NEXT statement ip be omitted if Y«i 
wc*L Homvcr bt is good programming practice to put ii in. 
This tan avoid unexpected r«ulii [and Bnon) nheo ytw base 
a number of FOR-NEXT loo pi - particulaely if they -re 
"netted ' 1 (explained shortly]. 


toopt are vary useful foe writing tables as you ™ II see irom 
tfa? following example. 


Til 


Example: 


Ip REM ra pfffffTA SINE AND COSINE TAELS 
26 PRINT SIN m ", ''COS (X!" 

30 TORX~0 TO 2STEP0.6 
40 PRINT SIN tXf, CQSfXf 
W NEXTX 


S3 END 


Run 


SIN fXJ 

COS (X) 

§ 

1 

479426 

,677582 

841471 

.540302 

997495 

.0707371 

909288 

-.416147 


If ymj do uk a variable name following yctif NEXT sia te¬ 
nant *nd you use 3 loops you must be cartful not to cross 
your loops, 
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r< .-;>ii . 


10 ... 


20 FOR X-0 TO }& 


J)f.. 

40 FQR Y-0 TO S 


50. -. ■ * a ■ ■ * 

LW MX TX 
L- 70 MEXT Y 


This C-DUEC3 c-roBcd Inops And A ll I raid It i(v a NE XT WITH¬ 
OUT FO P irroMKp-!. The -coitke way is « Follows: 


10- ... 

- 20 FOR X - 0 TO 10 

3f> . .... 

C 40 FOR Y *0 TOS 

&■■■■“ .' 

60 NEXT Y 
-—70 NEXT X 


This ■jves you the- loop for V ''nested'''' af fully inside the 
loop for X. 

With Ywr tomputisr, the .lurnliL-* ul I aval a ai nesting to- 
FOP-NEXT loops dtttwn* on [he memory $ilA *f the COCrV 
pirter. 
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SUBROUTINES 

• GQSUB 

• RETURN 


iia 


GUSUC- ftGTURN 


A program hat a bagtininfl and an and. It has a structure. 
This structure is made up of vnallei huild ng Plucks. You 
may need sumo of ttesc blocks or itetiohd of the program 
may time* in various places in die overall program. To help 
us deal with thou similar smaller ports of the pmemm we can 
use sjhiLKJtines. The statements we use are GQSUB and 
RETURN. 


W fflWf "HELLO '■■ 

20 GQSUB 59 
J0 PAINT "GOODBYE" 

40 END 

60 PftfNT "MOW ARE YOU?" 
60 GOSV8SO 
70 RETURN 
30 PRINT "SEE YOU" 

36 RETURN 
RON 
HELLO 

mow ARE YOU? 

SEE YOU 
GOODBYE 


The lints are eswuied in Ihi* order 10 r 28 . ftf. &0 ^ 1 9 ® r 
70 , 30,40 . Hopefully you can sen from this sample how 

the GO5U0 statement wort*. 

ha GO SMB statement tells the computer to move pn r, -> 'I n 
line number MicittXl, that is to tM line number FoHflwms 
GOSUB. Howevar unlike Ihe GOTO commnnd theGOi-E 
comrr^id makes the oompuref ‘ J m.TTarrb?r'' wl'reic it is 
jumping, from, so it can opm* hack ng»in to the stalnmrent 
that im™tJi*tely fafllrj*** tire GQSUB statement. 

ThB ccmputw will «rry with the sibrautini until lira 
RETURN state meet is met. It is the RETURN statement lha 
makrt «» computer go back to the statement falling the 
GOSMB srstamonE. 


For another example: 

20 GQSUB 60 tells the eomputtr to jump to line HQ. «hu 
computer will start ennjcuilrm at hr» 60 ,J Ttil it rmseh a 
RETURN statement. On meeting the RETURN statement 
the computer will ao hac* and start «*uting St the state¬ 
ment following (he GQSUB swament in line 20. 

Have a loo* at this exflmpl* and see if you W* 
what's happening. 



ffi FOPX - 1 TOS 
20 COSUB 60 
.10 PRINT X;S 
40 NEXT* 

50 END 

66 

76 FOR J- 1 TOX 
St? S‘S+J 
90 NEXT J 
W0 RETURN 

MUN 

J 1 

$ 3 

3 0 

4 W 

5 J5 


Get the ktac? Hum the lybraujihe is the s*suon from I nos Uti 
t>0 111# innkidvif r ^ncfwi arft "callirtfl It" (I.?,. using It) d total 

off 5 tim«, 


'ID 


liJ 
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ARRAYS AND DIM 


There Ifu two types of variables — Simpte Variable* and 
Array Va-iabl&s. Up to now we iuivc .been dealing with simple 
wBria&'ta. Let us new take a rout at the array type. 

An array It ah organised list or ■minis which providesar 
w&y of handling lar^ amounts of information. The 
■Malum can be either numbers or strings. To set op an array 
you fim bsya to give the array a i^ame nntf a size. The mpme 
can be either 9 loiter or a tiring e.g. AS (5]. 


k is easy to rtistin^iiih an array vuriablB from a simple vari¬ 
able. Thr array variable Ft always followed by brackets con¬ 
taining a ngnvbflr. *.§, A(£j, 6(7), G5S|7|. Tills number in the 
brackets if pelted a subscript. 


WHY USE ARRAYS? 


Let ua suppose you hawe a rwim&er of laoroks- at home - say 
10 books - and you want to index ell your b&e&s. If w» 
a voriablB to each twnk oame for sample; 


Example: 


_______1 

jg AtS - “GONE WITH THE WitfO" 

® A2$- "OLIVER TWIST" 


T0001 1$-“BASIC PROGRAMMING" 


This would be very Inefficient and time cemaming, A bettor 
way dealing with th* list I* to use e* ARRAY. The yari- 
jbls A3 will stand for Ihe lht of bookt Let us took at the 

following example: 



Exa-itple: 


W REM BOOK NAMES 
20 DIM Ati99i 
X FOP X-6 TO 59 
4B ffiPi/T "BOOK NPM£" r A$ {Xi 
50 NEXT X 
RVN 

BOOX.NAMS? 


After you giva a nama after to the question mark, 'BOOK 
NAME? 1 will appear again underneath. Thi* mill cenr on 
unii I yen r Inf is completed, 

Bafore ytiucanMM AflHAY it Itnecessary u>use ths DlM 
sttenment. Abore «e hare DIM At (69). This ttllt the com* 
pnter to ( 9 MIYC spat* fat the array cal led ASantl that arrey 
hns 1(W subscript refrBtHas [from A$ 18] to A$ (991 in. 
olvtivek It is po® : ble m a later tin* to sort, rW«*iga or prim 
am this saiot date. This type ufartay is called an one dimen- 
ilcrwl array and it deal* with list* DIM *U«*l for (fimefuion. 

It is also possible to here a two dimensional array where we 
h*e two subscripts and y» *r* tloallno with numbers In the 
matrix lorrn. 

Let us suppose we hare 5 students doing 3 exams, The reacts 
of It* exams loot like this 


student i 

exam ID 

50% 

EMAM m 
70*. 

EXAM 131 

30% 

STUDENT 2 

93 

42 

36 

STUDENT 3 

20 

02 

SO 

STUDENT 4 

70 

75 

B4 

STUDENTS 

3$ 

02 

60 


These results can fee rscoyded on the computer using a two 
dimettilonal array, Wa would hme to store with Ate state¬ 
ment: DtM A (4J). Here 4 it ora less thon the number at 
students and 2 is e*ifl less than the number of columns and in 
this case exams. So Ai3, wi II be 7t!. This is the score of the 
fourth student in the first am am. 

It "rs possible to up to a three dinnen^on^l ARRAY — 
DIM AI3j 6, 2|, The size cl each diipsmsico r* limiied by tha 
memory sisre of the computer so- remember; AtXjisanone 
dimensional array variable, A(X, Y] i* a two dimensional 
arny xiriaWe, and A{X, Y, Z) is v three dimrunonal one. 

Note that if yuu do not use the DIM statement the subscripts 
p . io .jnj allowed for each dimension of each Hl r rB y ujaH by 
difitult, 
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READ, DATA, RESTORE 

• READ 
m DATA 

* RESTORE 
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READ AMD DATA 


When it i* iteowsary to enter a lot oi information c* data Into 
Ef» computer, uinij rhe INPUT iui«ment can to very time 
consuming. To help us out hero we p^v th® R^-AP and 
□ATA command*-, 


Example; 


10 DATA iff, 60, 70, 80, 80 
20 READ A, 8, C, D, E 
30 PRINT A; 8, Q & E 
RUN 

W 60 70 80 3® 


The REAP 1 statement corn*it* bl a listo* vpi-Lable names witft 
comma* between each variable. 

The DATA statement consists of a lift of itxpies-sionsseparat¬ 
ed by Those expressions can be dither numeric or 

itrinss. The HEAD ttatemani makes the computer look up 
the- value of its uijn-ieblea hom fh* DATA siatamont. Whan 
the computer goes td READ first it will aaitfi ibe r-st ex¬ 
pression from tN; DATA list. The next time it goes to REAP 
it will tuiim the lecpod vslue - and so tin. II the READ runs 
out of PATA you *411 get 7 OUT 0 F DATA E RRO R r . 
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restore 


H ,w «** 1» ■« *« urn IMe, “I’"* 1 "’ 

ts » aos»l,»u.in 9 th. KESIOREmBmmt 


Example; 


10 DATA 1,3,8, 8 
20 READ A, 8,0 
30 RESTORE 
40 READ*, T 
60 PRIffTA-B 

60 PfUPtTXjY 
70 END 
RUN 
1 3 

1 3 


The RESTORE command m*h R “£" 

manr g*t their value* form tha mn of the fi* DATAsfct* 

ment. 

Now ** If ycai can work oat what it happening here. 


ISO 
















fK^npIt: 


W REM ffHD AVERAGE 
20 DATA 0 125,3. &.&, 7 
30 DATA 23,9.3,23.2,8 

m s=e 

56 FOR f = I TO 8 
SO READN 
70 S-S+N 
S0 NEXT 
30 A ‘$78 
109 PR (NT A 
RUN 
9.52813 


No* u-siny wr student^ examinations results Iwnti Uw 
shjpt& T on arrjys (chapter 12) tse how tha READ »nri DATA 
-corwands be used, 
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Example: 


W 8LS-DIM A(4,21 
20 PRINT "RESULT? PRINT 

39 PRINT TA&(8i; "EXili £X(2) £X{3r 

40 PRINT 

50 FQRJ-0TO* 

SS PRINT ’‘STUDENT? J + U 

70 FOR I - &TQ2: READ AfJ, H: PRINT AUMa 

N£.XT: PRINT 
£0 NEXT 
90 END 

m DATA 50. 70, ft?, $3,42,3520 62.50 70 75 
lie DATAE4, 93' 82. 68 
RUN 

______ J 
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PEEK AND POKE 

• PEEK 

• POKE 


1H 


PEEK Ittklrw} 


the PEEK ftjneaon will return the valoa norm! at the 
sped fad »ddrt4i In the memory of the computm, Ttnevalu* 
will be dispiayed in th« ftfim of a decimal mart*™- Who* 
value Ie I n fro fflfHjs of 0 - 255. 


Eji^ni^le: 


A = PFf K (28S72) 


This returns the value *e program has at 2*72 «td ‘t m 
thii value to A. ItihOuld be noted that die address f«di ™r. 
be a valuer it tan be an enpres&ian. 


POKE «fcli«tibi r rip™lll B 

Th„ POKE (unction complement) dw PEEK tomljdn. It 

CV address nnd v»h», and egai* the «Hi™ w ** 
tM^vssen Bind 265. 


Example; 


!0 A * t 

& POKE 29000, A 
3 # B -PEEK (29m.I 
40 PfitiNTB 
RUN 
f 


When u*n 9 thi* t«nm*d you mu* be very 

**r<W your prtffim. It b * «« 

you ^neun POKE, it IJ ™?t i«om**n*ri far newcomer* 

without prior knowing bf jjj- V ™ ff 1 ^ 

POKE f> the Random Ahjw CflAM 'r *f l 11 tC '^“ 

dIpos where the eompoter (cores. the infotmetloh it wapti to 

BASIC program, v*fUbtatthe.n^r* l« ** 

talMidDn and the Yeriob* ™* |ai1 n<?1ei ' 50 TT* 
B dd rt « Imfcw ™v ™l be in th* memory of 
puw. The PosslWa addr«e it in the t0 

4-32757. [but not ill ol tblsranffi * owupiM by KAWt- 











Scnwi RAM location Tilr POKE and PEEK corr,in?n05. 
diiwtly to the icnsen jre Hcscodccirnnl 7@0$-71FF ! Decimal 
2SOT2-291B3) in TEXT mode ard 70OG-77FF ■: Decimal 
28673-30 7193 In GRAPHICS mode, (^aphics moda is ex¬ 
plained laterfr, Staring location is decimal 2B672, 


+. 1 


■a * 


6 A w 

e r 


2870-1 

787.33 

78768 

78sJK) 

7H32 

7«64 

23*06 

23928 


2UC2-1 

2M&B 

753SB 

jn» 

29tH 


! 
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Example: 


to CIS : SC - 286 ?? 

2# FOR t - J TO 9 
30 READ A 
40 POKE SC + !'$2. A 
50 NEXT 
50 GOTO 60 

7Q PA TA m ?9, 75, 69. 22,89, 69, 69, 75 


mis exOTple POKE* o tut itwer* chertetm to TV screen, 
Pn^'BREAK 1 (CTRL- -1 uoatep flii* fwogram, 


Example. 


10 CLS; SC-28672 
20 PRINT "PEEK”; PRINT 
30 EOF l-s TO 3 
40 PRINT PEEK f.SC * U; 

50 NEXT 


This example PEEK* bade the dnaracnerc on TV screen. 





















































































































Your computer has some different character »d« Ip rnssi 
other computers. They ere shown below: 


CHAFtACTER CODE (FOR POKE 4 PEEK1 


(A) (A I WU •!*) 


0 

P ' 

16 

P 

32 


40 

6 

1 

A 

17 

0 

33 

1 

49 

1 

2 

ft 

16 

R 

34 

-P 

50 

2 

3 

c 

19 

$ 

35 

t 

61 

3 

4 

D 

29 

T 

36 

9 

52 

4 

$ 

E 

21 

U 

37 

% 

53 

s 

6 

F 

22 

V 

36 

& 

54 

6 

7 

G 

21 

w 

39 

r 

55 

7 

B 

H 

24 

X 

49 

l 

56 

a 

9 

1 

25 

Y 

41 

) 

57 

9 

19 

J 

* 

u 

42 

» 

56 

: 

11 

K 

2? 

1 

43 

4 

59 

P 

12 

L 

26 

\ 

44 

J 

60 

< 

13 

M 

29 

1 

45 

- 

61 

- 

14 

N 

39 

1 

4fc 


62 

> 

15 

O 

31 

T“ 

47 

! 

63 

7 


[A) 1ST COLUMN- 
CHARACTER 
CODE 

2NDCOLUMN- 
CHAFaCTER 

represented 


Noler These codes are for uta with'the POKE and PEEK 
commands. For PRINT CHR$|N], u$e tfce normal ASCII 
codaa givim in the ttfbla in the Asspendin, 


For A - 0 —i63 

gives normal characters. 

By adding a*i offset 
A = 0-63 [4«4) -54 - 127 
gives inverse characias, 


[At (A] 


128 

□ 

13ft 

H 

129 

a 

137 

S 

130 

y 

136 

El 

131 

u 

139 

U 

IS? 


140 

H 

133 

□ 

141 

S 

134 

a 

142 

B 

135 

9 

143 

■ 


For A - 128 - 2&& th* codas 
are divided into £ (piphic char- 
i^cinfsi groups each wn.h ud 
fareni oobr code. (Tht shaded 
area lew cokjr.j 
For A ’r 120 _ ns green 

-144-159 YELLOW 

- I6B-175 6LDE 

- 176- 191 FED 

= IB? - 20? BUFF 

- 206 - 223 CYAN 

= 224 " 239 MAGENTA 

-249- 25S ORANCE 


The whole table is also whown in (he Appendix. 
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* CSAVB 

* VERIfV 
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* PP.IMT* 

* INPUT * 
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1« 


You may havn developed soma programs whi^ft you want to 
r B |9ln,, It iiloo much trouble to typ* In a profit, especially 
if it >» long, fl«wv time you went to v» It Th'* pioWem rt 
easily tatted. You can stone V«Jr program* Vt tape and 
whenever you n&*d them, load Them imp memory. 


SETTING (T UP 

To do This you need an ordinary tan*™ tape recorder., # 
Cora?™ tape ami interconnecting cords. Connect the recorder 
as £ip*n In the picture. 


COMPUTE R CASSETTE RECOR Dt fl 
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You need to be familiar with three com mends, namely. 
CSAVE, CLQAD and VERIFY. 

You have received s c a sac tic tape sui eh your computer, Oi 
one side of this tape there it a program end the other side is 
Wank. It is suggested Ihel you start by Ilulhhc this pmyrm 
into the computer. 


There is a file dame for each program on (he tape, A fils 
namn is a "must'' for saving a program but not absolutely 
necessary for Feeding and verifying a program. 

Thn f|? nerme can be one to sixteen ciareccen in tenpin. The 
first character muet be a letter; the rest can be any eharartat. 
For cur purpose saving a program means Transferring a pro 
grj.Ti that you have typed into the computer, to a tape. 

Vcritying 9 program means checking tD mike sure that the 
prng-jm on die tape is the feme a* the program in tfui ram. 

OUtBT, 

Loading a program means trsiuferring u pra^am From the 
tape id dhe computer. 
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CLOAD "FILE NAME" 


The proE'Jure for loading a program from the rapat to (h? 
computes is «■ fat lews; 

1, Lund the tape containing the required program iutothB 
recorder. 


2. Rewind the capa to the start qf the raqui red program. 


3. Type the COMMAN D CLOAD "FtLE NAME". 


BE SURE NOT TO PRESS THE |R ETU RN]KEY 


4, Press tha play button an the recorder 

5, Press the |RETURN *®v. 

6, If the computer fin* no program on the tops, the state 
merit WAITING is displayed on the screen. If you went 
the computet to come cut of WAITING, PRESS |BREA«J 
CTRL- —) before stoppi ng the cassette recorder. 


7. I f the incoming program has the file ratis which does not 
match with the specified ana, thfri the statement 
'FOUND T: FiLE NAME' appears and tire program is 
tkipped. 


8. The desired program is loaded with the statement 
LOADING T: FiLE MAMS' Appear 

9 , When Ihe I tH BW U fi^ADY is di^l^y^d,, pros the STOP 
iunoh «n tho recorder. 
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Let ui suppose then* *ru three programs qq rhe taps and you 
hwe grwen them file names; PROGRAM t, PHDSFtAM 2, 
PROGRAM 3. You want PROGRAMS and! it b at die and ot 
the tape. You tan type: CLOAD flAiW 3". Then ytur 

traon will [hew: 


Encairple: 


CLOAD "PROGRAM 3" 
WAITING 

FOUND T: PROGRAM f 
FOUND T: PROGRAM 2 
LOADING T: PROGRAM 3 
READY 


If you knew tha location of PROGRAM 3 end you set the 
tape at the banning of this program tfm semen will show; 


Example; 


CLOAD "PROGRAM 3" 
WAITING 

LOADING; PROGRAM 3 
READY 


NOTE Tl Siam* for TEXT file, 


sat; 









CSAVE J, F1LE NAME 


I f you wish to save' s program, moke su m tti^t y^J me a good 
quality tapa. The quality of th« taps can afr«t the quality of 
yOur retarding. 

I I is imparteni to set the volume of the cwwtt« recorder 
withit * proper rarugH. Thia range wilt very Ingm one re¬ 
order to arwihw. The tone should be set to MAXIMUM 

L*vrf. 

Th* procedure fur storing/saying a program Isas follows* 

T. Typo in the carfpliate progrnm.lt ia act iiDb-c to u» a 
shpri program at the start. Longer programs can bawnrf 
gnt£ you have echiie/eu suco-ess wi th e short program- 

2. Type in the COMMAND CSA VE ”FILE NAME* 

ftenwmber e File Name Is a ■"MU£T rr For saving a pro 

pm, 

0E $URE WOT TO PRESS THE| RETURn1 kEY 

3. lotKf ths recomfcr with a gotd qtiali ty tape. 

4. Press Hie PL AY and R ECO Ftp buttons an the recorder. 


\A? 


5. Press Hie fHE TURNi kty. 

The flashing CUFlSOR will disappear and tha storing 
begin. 

6. Whan the flashing CU REOP mappeani, the stating la co*r> 
plated. 

7. Press tha STOP buttem on the recorder. 

The program that you typed in Is now atwed on t tepa. 
Tomake sura that It is stored thao^r may verify this lor 
himself- 






VERIFY "FILE NAME’ 


Ta verify :i program on taps luSirully jurt B+tcr you have 
CSAVE'd ill. TT>g procedure is as fall<w«: 

t. List the fwnypm in the computer to mate sum chat the 
program: still ^ins, 

2 . Type (ha COMMAND VERIFY "FILE NAME" 

BE SURE MOT TO PRESS TREhilURNKEY. 

$, Press the P LAY button on Che recorder. 

4, Press the [RETURN] lay, the dashing CURSOR wV dto- 
appc-» r and the verifying begin?. 


Exaripjy: 


VEFttFV "PROGRAM 2 ~ 
WAfTiHG 

FOUND T: PROGRAM f 
LOADING T: PROGRAM 2 
VERIFY QK 
READY 


5, Tlhe '0 K r statement tells us tint the programs on the tape 
is tic seme ns the prngrur- in tha comp-otar. 

6. If the veritying reveals an error, the statement 'VERIFY 
ERROR 1 will be displayed on the screen. This statement 
shows that the program o*i the tape is diflwent from th.; 
one in die computer. In this case the user ^«jld CSAVE 
the program and verify it ones again, 

You can verify that liners is a program on tec tape- by listen 
Ing. It thane la a program cm dw tape and you run it on the 
cassette recorder, the recorder will give out a distinctive 
sound. 
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CRUM "NLE NAME 


One more pewerfuJ command OHUN' can Ihj used. Thii 
ocmnmd is similar to ^CLOAD' axcopt that the lo*fed pso- 
sran will start execution automatical y after tin ioadiru it 
ramparted. 


The lour cassette interlace cammaesds,, CSAVE, VERIFY 1 ,. 
CLOAU and CHUN help thausei to save hit program^ wr.fy 
IlHfn. and gel [hem beck intu [he computer to execute. Tb» 
use.- should pay anenilqn to (he volume level o! tlw; re¬ 
corder. Cassette interlace it a meant ol imrxpennve MASS 
STORAGE, 


Thm are t*vo more cwsRrtts type commands that the user 
should become famitiarwiih, They are; 


PRINT* 

PRINT* PILE NAM£" r torn lift, 

Sands tf>a values of Ihe specified varieties or data onto a 
cwwtto tape. It if (mderrtood thpt |hn recorder must be pro¬ 
perly conflicted end set in record mode when Ihi* s[n 1 nner«! 
cjexKWtcd. 


1 El 


INPUT* 


INPUT* "FILE NAME" /tern lift, 

Input! rhe- specified number of valu= aiored on csssetie and 
assign* them to thn spoil lied variola name*. 


Example; 


W PRINT* “KAM" 
RUN 


The data conrtwtti 1 to & are saved in the data file "K.AM . 
re S-URE to put your ceaserle nacorffer in RECOUP mod® 
BEFORE. execution, 


Example; 


W INPUT* "KAM‘\A, 3 j C, D, P 
?& PRINT A: fl; C; D; E: 

RUN 

FOUND Di KAM 
12 3 4$ 


The data in the ri^ta file "KAM" are assigned to the vpriablei 
A to E. BE SURE to put your cassette recorder Lo PLAY 
mode BEFORE ex nrution . 




NOTE D: stands For DATA file. 


NOTE If you are still unfcjDcessfui in trying to CSAVE d 
CLCIAD, CFUN Or ViRJFY ywr Nipa progra/TE 
after several acieniott, you may try to use another 
brand or modal of cassette recorder to tint the •mwilt 
This is because not ail of tha recorder; «•<? suitable 
for date recording, 


IBS 
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GRAPHICS MODES 


There aw 2 diffemnt modes of screen display. Dnt* th* 
power is turned on, the computer is in the normal tent 
made, MODE [d, with 32 cha^actere muiiiplled by 
This mode also dfslplnys 64 x 32 Dos ™th 9 colors. It >s 
ben usd when some low resolution yracrtT-lcs and tent are re¬ 
quired, as the y idco oo tput is mora pttraciweend <Tppnalii - i!j. 


Xht user tan switch to the Higher Resolution Graphic mode, 
Which has 123 x 64 Put* sa'd 0 colon by malting use p! the 
MtODE (1) command.. This mode prewidos extra-line graphic* 
and h very suitable for games purposes. 

To gpt back, to normal Te*t modeyou sh^ilrf use tihe HQOE 
Iffl command. 


G RAPHICS CH Afl ACT ER5 


Than art IS bull bin graphics characters in your computer 
which can be typri by pr«alo» Ute [SHIES ^ny of 
the ^responding k*vi. characters are i«frl for 

drawing pictures and graphs. 

Have s took at (he program breath to we how you nan us? 
thaic charecten. 


Example-: 


10 REM COLOUR 
20 FOR f- f TO 52 
30 FOR S‘ t TO & 
40 COLORS 
50 print "m"; 

SB NEXT J 
7® NEXT f 
90 GO TO 80 


Press BREA K’. (CTRL- -1 to stop this program. 


This example use* the ehBf *« r 

gram to p<« tome graph**. This exampte else *Ows all (hefl 

dif reient colours inlha TEXT nwde by using graphic char«^. 

This example only uses G* character. Fot «« r-« 

at them, you may thtert* your keyboard to «here **V 
am '.teamed. 













INVERSE] 

THs inverse ohPraetsfs can be produced by simply pressing 
HWER56I [CTRL. :||. Your c omp.i ter will r emain HrUtw ln- 
varse mode until tfnf HNVERS eI (CTRL- ;) v RETURN] kay 
is pressed. 


MOOS (II GRAPHICS 

The fpl lowing commands SET, RESET and POINT may be 
li se:l tor plaiting graphics In MODE (1). 


S£T (K T} 

On yaur ponipiitcr this is used vrfion dealing with poloun, It 
plus a dot at a specified Iceaiion wi the screen which is 
deiai-mintd by the velure at X and Y. Tha value of X W La 
Irtnv fl-to 1 27 and the value of Y can be from 8 to W 


RESET(X, Y) 


This it used to wipe*! out a point patched an by the SET 
command, The X and Y values determine the location of th* 
paint to be wiped oat, This Is doe* by making chepolni the 
same colour«the background. 


POINT (X, Y) 

This tells you tf a specific point has been plotted by the SET 
commend. H the specified point has been plotted, POINT 
(X r Y (iwil I ratum its colon t coda. Usu al ly it is used with the 
IF-THEN-ELSE statement, 

Lika this: 


Example: 


30 SET {4$, 2ff ■ fF POINT (46, 20} THEN 
PRWT LSEPFtfNT *W£T 


Here h another example of the use af SET r RESET and alto 
one using POINT, 


MP 









Ejtonnplc of SET and RESET; 


EKampta: 


W MODE HI; COLONS 
20 FDR f -0 TO 127 

30 sera, tm 

40 NEXT 

m FOR J= 1 TO IMS: NEXT 
60 FOR f =6 TO 12? 

70 RESET |% tm 
30 NEXT 

9p FOR J - f TO TM#: NEXT 
F00 MODE {#} 


This I slot s iJiayuriaS I he on the wrwjn ,imJ ilmn 

rub thus line cur. Vrtwn thia pfLHjram is ^ijmplctcd, IN; com¬ 
puter vml I return Pack to MODE (tfj, thr.t «s TEXT mode. 

NOTE: If you want to toep the computer in graphics moife. 
replace tin# 100 by: ay DU TO 10#, *rd pre$S 
JBHEAK. fCTRL- to stop this program. 


■ERurnplG of POlNTT: 


tf! kfOOE (V -■ DfM Af4i , m 
20 FQRiriroi- fOfil-* 70 
30 COLOR I 
40 SET a If - NEXT 

50 Aft} "POINT (Lit 

"w-imW**' 1 " 0 * f» 

80 FOR f m T TO 4 
30 PRINT Adi 
W0 NEXT 


thu wto ^sKrjsrrssiK 

colours, Thu -command ./jl Aherwafd5> 

the command POINT. 


>« 
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COLOR 


Your computer, -at you already know, ii ci stole of pi a 
tfucififl different colours. The instruction to set the colour 
COLOR 1. J r where f is tlie foreground colour - from 1 to 
srd J b the backgrau nd colour - from 0 to f, 


In MODE | 0fi 


_Cc-dc 

1 

2 

3 

4 

5 
0 
7 

6 


Colour 

Orejn 

Yellow 

Bltl-e 

Red 

Buff 

Cyan 

Yorpjntji 

Orange 


The backgrouiid colour our. bn either gre?n I'OI or ctr rrje (1). 
To change Ik* background colour to orange, jiuit type 
COLOR, 1. To back to the original green pint repeat 
ining @ instead ok 1. 


rn 3' 


In MODE |1) 

With background colour green l9;-, the foreground colour* ara: 


Col our Code Colour 

1 green 

J yellow 

3 blue 

4 red 


aitd with background cokxji bufl £1). they become: 


Colour Code 

1 

2 

3 

4 


Colou- 

buff 

cyan 

magenta 

orange 


When the wmi-rand COLOR l r J b executed, the lore- 
ground co'our igr.:p: ics charaeiert in [EXT mode and the 
points in GRAPHICS mode) is *et to colour I and the back¬ 
ground colour is ist to colou r J. 

■COLOR I will change the fonground colour to colour I 
■vyitti die background colour urvebanged. 

COLOR, J will change (he background colour to colour J 
with ifte foreground colour unrihangad 


Noa 








Example; 


W COLOR 2 t $ 


It wll til the foreground colour »$ y*Hww and the back 
around coIctu r tt green. 


Sjeitii(iIr: 


Iff COLOR 3, 1 


It will sat tine foreground colour c* blue aod tSio background 
i :■: i ? :>j r as orange. 


EKampIo; 


Iff COLOR* 


It w I $at the foreground colour a? r«i with tM background 
odour unchanged- 


Example; 


W COLO*. & 


1 1 Shill set the background colour m greerl »vi th the fflPfr 
ground colour unchanged. 


Eli triple. 


10 FOR i *r 0 TO IS 

20 FQFU* 1 TO S 

3ff COLORJ 

40 FORK-ff TO 3 

50 PH!NT TAB (iJ-H *4*K): "U"; 

SB NEXT: NEXT: NEXT 

70 END 


Note: bv pressing ^SHI Fj]and _jJ keys together you ijetthc 
thai acre r "a". 

This will display ihe eight colours thm your cwnputRir it 
capRbls pi production In this mode, 

Tha colours in your computer we very suitable for graphic? 
and game purpose special ly in MOPE [1). 
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SOUND 


Anottar ipTCfenlog, fwlure of ihe computer i* ii= ability to 
produoa sound- Here is in e*nmplti programs 


Emmplr: 


10 FOR i-1TQ8 
26 READ X 
30 SOUND X, 1 
40 NEXT! 

50 OA TA 16 r 13,30,- 2l, 23, 25,27, 28 
RUN 


This will prpduce 3 notes floinfl op the In this program 
tfie variable J< is the frequency and tf*tontcant 7 is the dur* 
tion of the tiptfl. 

It is possible to gat 3T different frequentSe* and S different 
note dorirtioni TheteMrt below Show how whi£h codes pro- 
due* the different frequencies and (U ration- 

&y varying ttw r*otw and duration themfornj tnd u$ing the 
tab *4 below,. it Is possible (d praduoB Sines Of your thoice. 


DU RATION 


Code 

1 

Note 

/ 

Note langth 

1 

e 


2 


i 

$ 


3 


3 

S 




1 


4 

* r 

7 


6 

jr 

3 

* 


0 

J 

1 




. 1 


7 

J. 

1 T 

. _ 

B 

J 

2 


9 

j. 

B 



isa 





































fREQUENCV 


Code 

Pitch 

Corfc 

0 

rest 

16 

1 

AS 

17 

2 

A *2 

10 

3 

B 2 

10 

4 

03 

20 

5 

0*3 

21 

6 

09 

22 

7 

0*3 

23 

a 

E 3 

24 

3 

F 

26 

if) 

F *3 

26 

11 

G 3 

27 

12 

< 3*3 

2 S 

T 3 

A 3 

2 S 

14 

A *3 

30 

16 

63 

31 


1T3 


®l ^ ft -N JL f» £■ 


MUSIC 


0 dow you can aie Pmw a irmsical sea** ( . ; tranipossd into 
Data for ttie cwtspywr., 


TWIN K LE r TWIN K LE, LITTLE STAR 
Mjfwri/ fthyrnf 


Key F 



n ss-f f raimrrtclafe 

T 1-1 1 1 f f ttI 



i s- 1 f mmrflclafe 

—a,_ LJ U'J^r 

Lika d (fia-irona in the Ay, Twin-kle, rvuin kly, 
a f imrnr r d 


J J J 


IFt tle stHr, How I wofHiflr what you araf 
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TWINKLE, TWINKL E, LITTLE STAR 
Example: 


2DATA 2),4. 21, < 28 , 4 t 2$, 4,39, 4,M 4, 28, 6, 26, 
4, 26,4, 25, 4 

4 DA TA 25,4 23,4, 23,4,21, 6, 28. 4, 28,4,26, 4, 3$ t 
4,25, 4, 25. 4,23, fi 

5DATA28, 4, 28, 4, 26. 4, 26, 4, 25, 4, 25, 4, 23, 6, 
21,4,21 1 4,28, 4 23, 4 

8DATA 33, 4, 30, 4. 28, 6, 26. 4, 26. 4. 75, 4, 25. 4, 
23, 4, 23. 4,21. 6 

14 FOR i - i TO 42: READ F, O; FOUND F D- 
NEXT; END 



IT* 



CHAPTER 


MORE COMMANDS AND 
INFORMATION 

* PRINT §1 

* PRINT TAB 

* PRINT USING 

* INF 

* OUT 

* USR 


in 


iia 


PRINT « 


Tbit command causes the PRINT output to be produced 
IiHr i kiuler ooin t a*i the screen- Whan dealing wih tho PRINT 
6? command consider your screen to be a grid divided up in tu 
32 X 16 spaces, ThWffxe ih«a arc 512 possible- petitions. 
Tha command mil lorm 


Example; 


PPtMTVpOfi&W, Hem lit r. 


The position can be a number, variable or arithmetic ex¬ 
pression. The yfllue mu-st be bsturwri 0 end S11. 


Example: 


W PRINT* flfc *&*; 


Netice the nsh of lhe aeml-coloo it the end ol tha statement. 
This stops tbs n*ft oi Ihe l ine form being rubbed out. 


its 


PR I NT TAB [expression] 


Thh command works In vary nwch the same ™av « ** rAB 
„ a typewriter. In ihis cm= It Dm cureor to a 

articular point «i a line. The value ol the expra®Pn must 
be between 9 to 255 Indus! w. But note mat for ^lu« o 

over 63, the ^ lack to fr* ™ 

'itart sgain'. The same occurs el multiples of 64, » in 
practice only TA& xalu^ upto 63 should be used. 


Example: 


40PRiHT TAP iS); t ; TAB (2&k > 
RUN 

1 1 


PRINT USING sirinfl; itant list 

Tm s eommaod ii uwhil in dl«*n* V™ to W* how vw " 
tints printed. I. i. w w*l W mt 

tables. 

11 ukst the form of 


PRWT USING string; r*fue or ifNflji 


Example. 



















Tfiij trying or value »n fee either a verieble Of constant, Wit 
wilt happen is that the swing Dr value m the ri^it of ib« 
ganiUolon will be inserted as specified by the field specifiers, 
the preceding siring 


A} 'i" This saecries thw only the first cturtCtM 1 in ilw 
gjvwn string is to L>c pr nted. 


Esmple: 


JSAS m "ASDF" 
20pfunr USiNG "i' r ;AS 
PUN 
A 


a] " *" A numbor $l^i is used to npwiiit each digit 
position in a numeric field. Digit position! are alwHya 
Filled. If the number to be printed has fewer digits than 
thH positions specified. Hie number will be right justified 
[preceded by spocesli In Ihe held. 

J V A decimal point may be Inserted al any position In, 
the field. If the format string gasifies that a digit it to 
precede the decimal point. the digit wifi always be 
printed fas Q if necessary). Numbers art rounded bs 
necessary. 


tit 


fctjrnpls: 


PRINT USING A € *"■. 78 

*.78 


0 -v A plus sign at the beginning or end of the f&mial 
tiring will LdLw? ffte sign of the number fplos or minus! 
u be printed before or attar die number. 

J, - r ' A minus sign it the and of the format field will 
i:jL.it rip^piivi: ilumbers tu be printed wnh a trailing 
iliniAiigp, 


PRINT USING "* * *.* -88.96 

-i 68.95 

PRINT USING "**.**-”; S8.9S 
6995- 


ExHmples; 





Df A double asterisk |rt the twinning of the form?! 

string causes Radius spaces in the no merkT Field lo be 
filled with asterisks. The “ also specifies positions for 
rwo more digits. 


Example: 


PAINT USING -#.3 

*-AS 


E) r 'IE" A d-witHe dollar tl^i eau»i a dollar sign to be 
printed to the iiTimud hi* left o' (lit formatted number. 
Tho S$ specifics two rrore digit positions, cure of which 
is the dollar sign. The exponential format cannot be 
Lscd with SE, Nng^tivt nun buira cannot Dt used unless 
the m nur Sign Irailt tc the light. 


Ejumplfl: 


PAINT USING "$$***.** "-45G.7S 
$456.78 


F ) J '“3 r ' The **$ at the beginning of a fat™ tewing-com- 

bines the eilwet! of the abuw« two symbols- Leading 
jpsopt will be asterisk-filled end a collar sigii will be 
printed before the number. stwcirie throe more 
digit petitions, one of which is tb* ddtar 


<5-1 'V A cHpmnYa that »to tlw left of tfre decimal point in 
a JijrmanLng string p*js«. a comma lo be printed- to the 
Igft oF every third digit to the left of thn decimal point. 
A comma that is at the end of the Format string is 
■priMeri m pert of the string. A commasp^ifias another 
digit position. 


Example: 


PAINT USING" **** f. **"; 1234.B 
1 r 234.50 


Hi If the number to tw printed is iar^jr than the 

specified numeric field, a pana^t sl^s a printed in front 
ml Che itun ixir. If too nding cwscs the mirnbor tt exceed 
the field, a percents! gn will tw printed in front of the 
rPurided number, 


Examples: 


PA/NT USING "**. **“; M -22 
%T 11.27 

PRINT USING “ * * ^339 
%1M 




















IMP |1| 


Tbit returns tfig byte mad from inpui/ouiput pan I I must 
be hi ib*; ■ mg* 0 tn ?55. pfoF ’S- rhe complenrumary Functisyr 
to the GUT ^-tatumerit face betowh 


Example: 


1S&A-INPISSS) 


OUT l,J 

TWs sends a byte to 9 mw^lne output {Kort. f and J sr* 
iniL'^r tacprissicns in the range t! to 255 T J is the port 
nuiYijer and J k ih* rfgta to be rratvjmitted. 


Example; 


t$0 OUT32. 100 


in 


USR CH) 


Unit ceils tic user's assembly language subroutine with the 
argument X. This subroutine could be taken from rape or 
mode by POKEing imtaictiorra into memory location!. It 1$ 
advised Th-at you take great care when using tfi It turner ten as It 
cen h*e disestrouieffectt tm any stored program. 


Ejijjrnple: 


110 A - USR (B/2f 


When thk c^tnrnjind is irxnculBd, Hhfl computer will ffet the 
content pt the perticolor memory locations [Hckndccfrnat 
?eaE-7SflF oe decimal 30 B631. Thw ™iu W wi|L 

be taken as the starting addra* pf the user's defined assembly 
language subroutine. That subroutine shouEd be POKEd intu 
the memory locations before die fKacntion of the U$Fl com¬ 
mand. The value of the argument wll a so be passed to that 
subroutine. This value will be placed In the memory locations 
hexadecwia! 7921-7822 |w dwi ma! 31 G0B-310 1 0k. 


ise 





CHAPTER 


THE PRINTER 

* LLl$T 

* LPHLNT 

* COPV 



■,9JI 


TH£ PRINTER {OPTIONAL} 


To Lmher KJtfksmJ the caj^bilMtesof your computer you can 
acquire a PRINTER. This can l* attached to your computer 
by me**! of h PRINTER INTERFACE. If you decide to 
acquire a PRINTER,, ytw will receive a separate leaflet con¬ 
taining detailed uperaCtny inSErucritwH. 


SETTING UP THE PH INTER 



To :i|ji!ratfi tftt computer suociksIu Sly you need to familiar 
with the ferf lowing commands LLlSt. LP filNT, COPY. 


LUST 


This- performs a similar function In, relation totha PRINTER 
M LIST does in relation to the TV jcnrrai, LLI^Toutputs to 
PRINTER, tq yivB you a "hard ccpy' r of your programs. 


(.PRINT 

This command }apd rtatamenci) ii similar to PRINT, ewcapt 
(Hk ( LPRI NT is used with the PR | N TE R. 


CCPY 


This tommanr! will print out what you sea on the video 
ssrsirt to |he PRINTER, You cot stop the PRINTER by 
pressing the I bheak 1 I CTRL- -1, 


NOTE: If the rcrtscn is displaying. graphics in either Text 
mode Or Graphics moiitr, you can (Ply ust tht COPY com¬ 
mand if yw nrt, using a DSE GP-1€^CAT No. X-3250 
printer. This ;■! i liuppi.ms For th» L PRINT and ILL I ST corn- 
ma'i'i tn send graphics cNracten to the printer. 

□Thar Cim Ironies,typo printer? e?n Hhj used iMt only if you 
do not try to print out graphics character*. 












CHAPTER 


21 

HINTS ON PROGRAMMING 

* E F F ECTIVF P ROG RAMMING 


• DOUBLE PRECISION ARITHMETICS 




EFFECTIVE EHQGRAMMING 


Tiera are somernl mathwfe that you can use to imp row your 
program, A program 1$ erfEctiya masrti That (his program 
wcupiea less memory space or executes rrmtir (peter. The 
methods are explained as follows: 

1j Use Tewer t.ET 


The use of tIm command 1,£T b optional for this com- 
puSsr. You may omit the LET command to saw mamory 
space for YOUf program. 

2) Usafttuw REM 


FlEM command will allow you add remark. lo yoar pro¬ 
gram but it also occupies rnttruarv space. You msy delete 
al unnecessary REM Statements in youi program. 

3) Use fewer Spoon 


You may delate the undacess^rY space between state¬ 
ments., operators, eic. 


Example: 


r to t& 


<s the same as 


»9D 


Example: 


WFOfif=1TQf0 



but sews tome memory bp ace- 


41 Utt Moltlpta-Statfinwiiti 

The use of nuiliLpla-BtetcmierTts will stwa memory space 
end also speed up your program. 


EiJ Un jm^rVHriahilor 

Imajat variator,as occupy less 5 puce Ihen real variables. 
Whenever possible, you may substitute the real variable 
A, for example, by th* Integer variable A% r 

SI Use subroutines 

Yihj may use subrouiines to kw* protru^ if Lh * 
operation is cel ad frgm dilfcnmt place* on your program 
sewral times. 

71 Use fsvur parandiesei 


You may eliminate the u*o ot psrsnihesas whsnever 
possible to saw memory tpwc- 















■Bfr Lit* ampIrmipraisiHjji in functions 


You may gat iIhj remit from 3 function much tartar It 
vnu simplify the Argument oF that fuucsMjn. 


turnipii;: 


T$A -$\2*17- 22/3 : A - fNTSAi 


anil fKeCUie mirth lMt»r than 

Example; 


}£S A - SNT{3'2+ 17 - 22/3) 


but occupy seme more spate. 

31 Ejrtnmla the tixs of Array 

TNi usk or DIM nccupifls many memory space. Th&raf ora 
si :s better to assign just enough size for your array. Also 
use the zero suhscri ptnd p.nments as thay are always ayail- 
able, 


TO I* UtaHEADund DATA 

Often you haw to usd the Mine command many times 
but with different parameters. In order to save space and 
repetitive typing, you may put these parameters rmo 
DATA AStfimthtS anci retrieve them by READ irate- 

m Silts. 

1!) Use CLEAR 


You mey find thara h nor enough room for string vori- 
aUe. Use the CLEAR command with a larger vjI ua to 
assign morn sewod for string 


DOUBLE PRECISION ARITHMETICS 


r6C4>mm findod mcWKxJ fay I(Mae ^ whp 

triple ,0 T prtc,siort Arithmetics, The 

J'mpleeMirppb below ihows rh* ImphpBntatian. 


Example; 


tO CLEAR )UQ 
20 A3 - 577?J (fOrt *; 

30 PRINT 

JO B&-STRSfVAL (AS)*VAL (ASM 
SO Pfifjvr "A m A*”;8S 


IOOt>¥tPS ,or ^ nD oper 

UX; /" lfr " to. the it *fined m a $ !r in fl wit/, * 

aftEr" 1 ’ vaic,c af m Th * ■* fiiiowina 

XSSSEZZS*'*- ** 


S^-tr «r sxjs : sr.-sr: 

oriuojlared nd prmted out in bouts'* pr^aion wa |ue, 


ShwmB UN ’ “* W ‘" hBW tb0 « * 


ROW 

Arr.ttlrrtttttttttt 

A 'A- 1 . 2345679 Q 1 &t SS6 

































APPENDIX 


* ERROR MESSAGES 

* A5CJI CQDE TABLE. 

* CHARACTER CODE 

4 SUMMARY OF-BASIC COMMANDS 

* QUICK FIE FFR FNCE OF BASIC COMM AMDS 



Number 


e FIB OH MESSAGES 


1 BAD FI LE data (BAD RLE DATAj 

The type uf data stored on jape by PRINT* does- not 
match with the type variables. read hy JNPUT #.. 

2 CAN NOT CONTIhl UE (CAN T CONT) 

An attempt is mpdo la continue a program than 

1. hwhaltJfd'dufrKiflfl error, 

2. h« bwn modi Mad durin<g a bneak in y tfeojilon, or 
3.. dost nol awim. 

3 DI5K CD MM AN □ (DISK COWMAN D) 

An Attempt 1* use DISK COW WAND witJicu-t the eon- 
nnclinn Ol DISK (DRIVE. 

4 DIVI SION 0V 2E fi 0 IDIVISIOM BY 2£ fiO) 

A division by iSt* I* encountered in an expression, or thO- 
opo rat ton ot Involution ngpults in iero beinp raised to e 
nK<^9iiv« power.. 

5 ILLEGAL Di RECT (ILLEGA L DI RECTI 

A statement that id illegal in direct made Is entered as a 
iSTpt:c matte command. Example; INPUT 


6 I LLEG AL FUNCTION CALL (FUNCTION CODE) 

A emmerer that « «t at ™n* la pa*Md to a matin of 
swmafwncuon, This error may abb occur as the result m. 
t, a negaiiva or on reasonably (erga Hitw* Ipt 

2, ft neafltJwe or aaro ftr-gurrent whft LOG 

3 , a nesP E| ve araumiBit □! $QR 

A d negative fflamlssfl with a nomlnlager exponent 

5 , b cg ii to a LJ&Fl. function for which the sorting 

addnss has not yet been §iven 

G an improper argjirnm to M1D$, LEFT*. RIGHTS.. 
INP, OUT, PE£K. POKE or TAB. 

7 LOADING ERROR (LOADING ERROR) 

The program loaded into the computer is mcafrwt 
STORING YOJR PROGRAMS ON 

TAPE) 


8 MISSING OPE RAN D IMISSING OPEfl AND) 

The operand of «n» ewnmsnds »re misstsL Example: 

COLOR, MODE. 


g NEXT WITHOUT FO R [NE *T Wl THOUT FOR) 

A veflabk in a NEXT statement dec* ™Xfl«Wftd to 
any pfwfeujlf eluted, -unmaidred FOR statement 

i.mi ifll4n 

10 OUT OF DATA (OUT OF DATA) 

A READ swenTeol ia eweeutad whan There are no 
statements with unread d*U remaining in tha prbflram. 


11 OUT OF MEMORY I OUT O F MEMO RY) 

A pro-gram Is K>Q large, has Uw many FOR loopi Of" 
GOSUBs, imi many variable*., or expressifl"* that are 100 
complicated, 

12 OUT OF ST RING SPACE (OUT OF SPACE I 

Siring variable have caniisl BASIC t&exceed tt* amount 
ol (r« memory rameinirifr. 

13 OVERFLOW (OVERFLOWS 

Th* nailt of a calculation is too large to tie represented 
id the number fvmiL K uraJarfl&w occurs, the result is 
ism end Execution continues without Bn, error 

14 REGIME NSI ONE □ Aft RAY lfiEOIH r D ARRAY I 

Two DIM itflttmsnli art flWan for the tame array, or a 
CIM Etstemv^i ii gnw» tot an array after the defoilt 
dimension ol 10 hat bwn «(abli*h«£ tor teal erray. 

15 REDO (RE DO I 

A string in assign^H w a numeric variable during the 
execution pf the INPUT command. 

16 RETURN WITHOUT GOSU8 tlRET'N WITHOUT 
COSUBS 

A RETURN scatemeiH ir ecccKinteaed for wntch inert ts 

no previous, unmatched OOSUB eietanvent. 

IT STRING FORMULA TOO QOMPLiX 
(FORMULA TOO COMPLEX! 

A stri^H expression la too long or too complex. The ex 
oreHion should be brofcen ini« smaller expressions, 


301 


IS STRING TOO LONG ISTRINGTOO LONG) 

An attempt fe mule t® errata a string mom then 2 B 5 

nharaciert lonfl. 

IS SUBSCRIPT OUT OF RANGE (BAD SUBSCRIPT! 

Aa h ray element is refemneed either with a AJOscnpi 
ttv»t ii wttitle Ihc dimensions of tho array, W with ihe 
*mng number of aubscnpffi. 

20 SYNTAX ERROR (SYNTAX! 

A lire It arveountwmd that eonlain* some Incorrect 
HOdCt of characters latch * ururmtchod PwmthBan 
misspelled command or statement, Incormm punctuation, 
ete.L 

21 TYPE MISMATCH (TYPE MISMATCH! 

A string variable name Is assigned a numeric value or vice 
1W}; a function that expects □ numeric ar»Jin*ni is given 
e string arsument or vice vatsa. 

n UN PE FINED STATEMENT (UNDtF'D STATEMENT! 

A I ine reFemnce lb a GOTO. GO&UB or IF .. THEM-.. 
ELSE la to » nonwlstmt ''«’*■ 

23 VEHlFY ERROR (VERIFY ERROR) 

The progmm on tape is not MmtUI '* 
memory. (Reler lb chapter STORING YDLR 
GRAMS ON TAPE ) 

Noiei All erelctfd are ihosa mesaw* *h* will 

appear on the screen. 


ASCI! COTE TABLE 



ASCII 

COnt 

CHARACTE H 

ASCII 

■CHARACTER 

32 

l$p-£*:* 

6* 

■» lit i«gp| 

33 

I iexk'ji riiiio'i f'lim'i 66 

A 

34 

■* lquu!*l 

LC: 

5 

» 

* Inumbtf <# lhjj'hJ 

wi 

6? 

C 

3E 

j -r: n 1 ■ > l r 1 

6® 

& 

3T 

% rpercs»Tt| 

es 

6 

36 

6 Si'fipcTLjne: 

Tt 

F 

39 

* *jps»^es)A4h 

71 

a 

45 

1 iop*n pmmihKii) 

72 

H 

41 

1 ,i ,mt parci?lhpti4j 

n 

i 

« 

* ■hsi±risk) 

7+ 

j 

43 

I- IpMl 

75 

K 

44 

. kemnnrt 

75 

L 

45 

- Irri^HiSj 

rt 

M 

«i 

. IpariDdl 

7E 

N 

4? 

f liianil* 

78 

o 

46 

El 

96 

5 

4£ 

1 

91 

a 

50 

2 

92 

it 

61 

3 

53 

5 

62 

4 

54 

T 

63 

6 

Ub 

U 

u 

6 

3S 

V 

55 

7 

r? 

w 

[* 

a 

55 

8. 

57 

a 

59 

v 

55 

: Icok-i! 

« 

z 

60* 

I*™ cfllo'ij 

91 

! loptfl lyilil* 

biaclctlj 

66 

*■ L*t* ihun) 

92 

tluM 

SI 


93 

J (dOM 
hrackiicl 

62 

> (grtSfUr Ifiwl 

M 

t (up jrrart l 

S3 

f marlO 

» 
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CHARAO bft CODE 


w. 



0. _ HH r tr, 

T - YeLLffl " 1 
4 DLUC 

a *r ■> 


m - - 

■Uh F 

r-H - 

cfrAHi 

« - 

HA.BE HTA 

■■J - 

p-Artivai 






















SUMMARY OF BASIC COMMANDS 


FuncLiWii 


I) Arithmetic operators 
+ — * / t 

1 t f p “r ! 

5) Relational operators- 

3j Arithmetic functions: 

SQR Square tool 
IMT — (meger pan 
AND - Random number 
ABS - ALiuluie magnitude 
SGN - Siffi 
COS - Cosine 
SLN - Sin* 

TAN - Tan-gent 
ATN - Are tangent 
EXP - * K 

LOG — Natural logarithm 

4) String lynetl^rti: 

LEN - Length 

STPS - Stri rag cl numeric argument 
VAL - Numeric vein* cl sirIftfl 
ASC- ASCII «alue 
CHRS - Character 
LEFTS- Lett character 
MIDI — MiddltcNlWtn 
RIGHTS - Right characters 
INKEYS-Check keyboard 


51 


Lagicafl qperBtonj 


AND 

OR 

NOT 


Relational and logics! ^prewiar* ha/e velu* 1 
it tn»» r & if faflw- 


6) Grtg**ica aniJ KKind ftineiiona: 

CIS-Clear screen 
SET - Plot 3 paint 
RESET - Clear a point 

POINT - flelurn the tolar code H graphics pc*nl sst. 
COLOn - Set colour 

SOUND - Produce to'* ot stmeified i™*mii£v ang 
dutafiAh 

MODE - Seloct uraphki dl or wait mode 

71 Program statements 
DIM — Dimension array 
STOP 
END 

goto 

gdsub 

RETURN 

TO Ft.... TO . .. STEP 

NEXT 

fiEM 

|F_THEN . , , ELSE 

INPUT 
INPUT * 

PRINT 
PFtkNT * 

PRINT TAB 
PRINT USING 


PRINT® 

LET 

DATA 

READ 

RESTORE 


fi) Commands: 

LlftT 
FI UN 
MEW 
CDJMf 

VEFtlPY - Check Whether program on tape srd memory 
ana identical 

CLOAD ~ Load program from iape 
CSAVE - Sawa program op tape 
CRUN - Load program from ispe arid mo 
BftGAKl ICTRL —I — To halt program 

9) Otner Statement 

PEEK - Return The ystornored at the location speckled 

POKE - Load a v^lue into 5 specified location 

LPBINT - PYi-ni on primer 

LLtST - List on printer 

IMP - Return the conieni read From port 

PUT - Send values to an I rtf part 

COPY - Copv the content ot screen ta prinia- 

ll$R — CaR the user's assembly taijpjgc subroutine 


QUICK reference of BASIC COMMANDS 

NOTE: *ra - argument leonstan t or variable) 
ypr — variable 
eent - constant 
itr - string 

ftr any - SiringOWiSIBAt c* variable 
I in -■ line twn*er 
aasip - eiRpressiorv 


NrQ, COMMANDS MEANING i SYNTAX fAOE 


2 


ASS [iirfli 
AND 


- Absolute majn iiude 7 “ 

_ neiati-nftal and logic** eat- lw 
prestlpn, hwS value 1 il 
tme d IS if false. 


3 

A 


b 


h 

? 


s 


A 5 C (sir t»ffl 
ATM Largk 


CHFt$ iaraJ 


CtE Aft arg 
CLOAD 
"file name' 1 


CUS 


- ASCII value in decimal 

39 

_ Arctangent function 

7ft 

Result In radians 

- Character presented bv 

90 

ASCII H;ode 

— $ 4^ irg ^ 755 

- Clear space forveriahte 

74 

- Load proyram rrom tape 

145 

— Gnlv flm 18 eharwiw* 
fl f JJ Elc narTW" ara**lld 

- Clear screen 

37 



9 

COLORjq 1. 

- Set odour 

165 


am 2 

— arg 2 * 0or 1 

— ip (jaii'iiiL mode 




1 j£«|1^4 

Ip te*c mode 
1^arg1£_8 

71 

10 

CQNT 

- Cdntiitue prosrsrrt e*-- 



erutinn 

190 

11 

COPY 

— Copy the content oo 



screen to printer 

79 

12 

COS IJirgl 

— Cosine function 


- arg iei radians 

- 0990099 ^ srq £ 

9999609 


13 

CRON 
"file name' 1 

— icuid prO^am from 
tape and run 

- Only first 16 character 
of ‘'(lie nann;' 1 ere valid 

151 

14 

GSAVE 

"■lilenaf™'" 

— $BVS program on tap* 

- Only Grct IS diaractcrj 
gf Jl file netne" are vaild 

147 

IS 

DATA rant 1 
[rtr 1], - - - 

- Assign valux Tor READ 
command 

123 

16 

DJMvw Ifrgi 

- Assign tie# Of array 

- Another form: DIM 

(arg) 

- Up to 3 dimensional 
array 

123 

17 

ELSE 

- Refer IF 

07 

10 

ENO 

- Terminate program 

73 

IS 

EXP |ars> 

- Exponential function 

- « - 2.71820 

- - lfflE3S3£»f|r£B7 

7S 


aw 


29 


- Perform locking 


100 


It 

22 

23 


24 


35 


2$ 


73 


29 

29 


FDR - 
ar -fl 1 
TD 9*1,2 
STE Pwi3 
GDSU0 1« 
GOTO lin 

IF exp 1 THEM 
axp 2 

ELSE exp 3 


lNKEVS 


IMP (*ll 


.- an 3* o 

— G-ti to ftibnjMtliae 

— jump to ,lrt * 

nUiribWf 

— Conditional branching 

— exp 1, exp 2 and exp 3 
may be loflteol **~ 

— cup 2 and *«P 1 m *¥ b6 
Hoe number* 

_ Cheek keybwrd 
r- Gc^aral form ■ v** ■ 
IhlKEV^ 

_ Return tont ant r* 6 ^ 
from Po*x 

- ^Brg^25fi 

- General form.va* - INF 


INPUT ttr vet 1> 
Ivar tllf * ■ '■ 


(■Hi) 

Printout m and 9 ?k 
resigned uo v* Iv^l 


INPUT * 

■ J f,Is name" 
war 1 [var 1S |, 


Read flie wbIuri of vsr 
1 (vnrt$l ™. from the 
date file "’■tie nBrnt "- 


117 

99 

91 


93 

105 


00 

152 


i r «■ ■ 

1NT Will "" 
L £FT$1*trM8. - 


Gat irttagsr port 

-i#E3ee»«^ 1fl E3e 

Left art eharc-ters 


70 

SB 


aril 


3a 

LEW Cm dry) 

- Length ofitriPS 

S5 

51 

LET rtf = 
nurwrit 

— Assign value 

- Ott»cr fawn: LET '■'irS-* 
nr flxp 

61 

32 

LIST Hn 1 - 
tin 2 

— Lirt from 1 irr 1 to 1 in £ 

— Im2>tip 1 

— Other form: LIST 

; LIST lirt 1 - 
; LIST - lp> a 

64 

33 

LLtST Itn 1 - 

N4 2 

- Similar to H$T 

— List to prinitr 

190 

34 

LOGfarg] 

— Natumal Lo^fithm 

4 - ieg>0 

73 

35 

LPRINT *rfl 1 
litmglk,, * * 

- Similar Ip PAINT 

- Print to printer 

- V or V nwy be used 

190 

36 

MK35 («r erg, . 

B»n 1, arg 2| 

— Midrill! arg 2 cTKaractBri 
starting from arj 1TH 
ch writer. 

S3 

37 

MODE (SrflS 

- Select flrflsilnics or te*it 

- orl 

157 

33 

NEW 

— clew atieen and ipen»ory 

ei 

3-9 

NEXT 

- Actor FOR 

109 

40 

NOT 

— Ftyi^Tionei end lofpc^tl 

CJtpmsrmi hsVE value 1 
if tn>H r $ II false 

102 

41 

DR 

— Relational nnd logicaS 
expression hana value 1 
if true, 0 if fBit 

102 

42 

OUTIfffl 1, 
STfll 

- Sant arg 2 to Pan arg 1 

- ft :£ar|| l,arg 2-^2SS 

195 


Jtl 


45 

PEEK (trq! 

- Return decimal value 
srorwlat memory loca¬ 
tion =rTj 

~3276B^arg^327&7 

IK 

44 

POINT (wg 1, 

ana 2) 

- Return oolowr code 

- 0-<*ml£l27 

0r : Jrg2*c63 

180 

45 

POKE dig 1, 
wg2 

— Load erg 2 into merootv 
location a r g 1 

- 0^tog2^2S5 
-327Sfl^arg 1^32767 

136 

46 

PRINT Big 1 
[ Hr arq Tl, r . 

— Print arg or rtr arg on 
tensn 

- Use At "f 

28 

47 

print ta& 

[aig 1Mrg2 

— Similar Hr PRINT 

- Tabu lata arg 1 spate 

130 


[j(tr arq 2] 

- 9j£arg 1 

ISO 

40 

PRINT USING 
air; dig 1, - - - 

- Similar bo PRINT 

— Output lr> specified f-o- 

mat 


49 

PR 1 NT @ 

(*B 1.-urg 2 
[str arg 2] r . . . 

Similar to PRINT 

- Start printing irg 2 etc 
at location erg 1 

— 0 .S. irg 1 ^Slt 

179 

50 

PRINT « 

"file name" 
wl [vor 1 $) r 

— Sand out the contents 

Of VHP 1 | vflr 1 S? etc-,, 

to the date file '‘f its 
nama‘ r . 

1ST 

51 

READ war 1 
[var 1 SL ■ ■ - 

- Assign value in DATA 
tcaiemeni to variable 

129 

52 

REM fop 

- He merit 

W 


an 3 


53 

RESET larj l. 
arg 2f 

- Cleat a point 

- 0;£afg 1^137 
S^arg^flS 

160 

54 

RESTORE 

- - Racoyar the sunc DATA 

130 

55 

RETURN 

- Term inat* pubroutirie 

117 

5€ 

RIGHTS 
-!strat g 1,at) 2) 

- Right Mg 2 cboracter* 


57 

Fin Li lain) 

- Generate rondom 
nunitar 

- wg># 

70 

5S 

RUN 1 in 

- Stare esiowtien at lln 

- Other form: RUN 

S3 

59 

SET I'arg 1, 
nno 21 

- Plera point 

- ng 1^1J7 
0 ^arg2£63 

159 

BO 

SGN (arg| 

- Sign of arp 

73 

61 

SIN (ptf 

- Sirw function 

?% 


— erg in radian* 


-9S999S9 £ urg^ 

9999999 


52 

SOUND arg 1 r 
-arg Z 

- Sound 

- 0r£*g-i£31 

I7T 

63 

SO R i*-g) 

— Sqy^ r«rt 

- 

70 

64 

$TtP 

- Reter FfrR 

139 

65 

5TOP 

— Halt program 

72 

m 

STH$ fprft] 

- Chjsnyn arg cp airing 

06 


213 


67 

TAN 4wgl 

— Tarjcnt hinttion 

- arg m radiant 

^ -9999999^*1^ 

70 

S3 

m 

70 

THEN 

TO 

USH imi 

9599906 

- Refer IF 

- Rafcr FOR 
-CAJI user's assembly 

37 

ice 

136 

larrJflll?: S*J brOdtiPfl 

- Ganaral Term: i* “ VSR 
langl- 

- Numeric value of airing 

07 



71 

VAL (itt argf 

- rtr ug alvpuld ba nunnirrlc 


73 

VERIFY 

string 

Compare program on 

149 

'Tile name" 

tape and program on 




mamorv 




- Only hrat 1$ character* 




of'Tlla name" am valid 






PART III 

BASIC APPLICATION PROGRAMS 


PART III BASIC APPLICATION PROGRAMS 

PACE 

TABLE Of C-OFJTI-NT 

3 

1 5AJM * AVERAGE a 

2 PERMUTATION a COMBINATION g 

3 HIGHEST COMMON FACTOR IH C.F.! 

i I art C3T COMMON MUL I I I I- ILC.M.I ~ 

B PRIME fACTDH a 

EL ROOTS Of QUADRATIC EOLATIO N “ 

7 AREA. OF TRIANGLE 

B. AH E A OF POLYGON , l2 

9 . RADIAL & DEGREE 1 - 1 

IQ, FAHRENHEIT fi. CELSIUS w 

11, FOOTiMtrftE 15 

12. POUND 1 WlOGRAW 

M. GALLON A LITRE 1? 

U. DEPRECIATION 1fl 

IB SORTING NUM0EFI5 ig 

Ifl SQftTINO WORDS 2Q 

17. filJM&ER OL. bSE.110 21 

IS WORDCUESSIMG .... 

19. RANDOM GRAPH ICS 2a 

JO. ME LOOT -&| 

V\ MARK 51* 


2 


1 - SUM & AVERAGE. 

U * Droyiir contpul,, the- Tutu turn Jre j J..ui * 3r , of a qraup <}f number 
Cdii v™ mi the kiflic twhiraf lh, capifAjijirl 1 

IO REM SUM i AVERAGE 

2* Ci_B 

30 PRINT ''SUM AMD AVEAA5E" 

40 INPUT “ENTER HOW MANY WDa.-ifl 
5& for i « i to a 
60 PRINT "NOS. "5 1 * "w". 

71> INPUT B 

ao c-c+e i nest 

90 PRINT "305*1 -" ( C 

100 PRINT ''AVERAGE »."-c.r£| 

110 Erve 

RUN 

$U*\ AM) AVERAGE 

Enter hdw many nos.? s 

NOS* 1 =7 10 
ND& + 2 ^7 2* 

NOS. 3 -7 30 
NOS, 4 -7 40 
NOS. 5 -7 50 
SUTf - 130 
AVERAGE = 30 
READY 


3 


2. ^EBMLfTATlOM b CUM6IN AT ION ... _ 

trv.l («ibin«li 0 ^*ri 2 popular ™bj«« itv .n^A 
B V iWl (ifuDi**. V«j can the antwari RuiSUy. Cw YO*i t*3’ ** 

ucmF.Hcr in weed -ind wcy'acy? 


10 REM PEPMuT ATION 1 
20 REM COM EH HATION 
30 CLP 

40 PRINT -PERMUTATION *• "J 
50 PRINT "COMBINATION" 

40 INPUT "ENTER TOTAL NQE.":A 
70 1W=UT -ENTER SUBSET N03-"|B 
BO t=J i £>“1 
90 IF B> A THEM 30 
1O0 FOR 1 ■ A-B+l TO A 
]].0 IF CfcI>lG3& THEN 200 


120 C=£*E 
13* FOR I 
140 D-D*E 
ISO PRINT 
140 PRINT 
170 END 
300 PRINT 


: NEO 
= 2 TO B 
s NEKT 
‘F-ERMUTATION 
“COMBINATION 


H j c 

= "jC/D 


"OVERFLOW" i SOTOiO 


RUM 

PERMUTATION £■ COMBINATION 
ENTER TOTAL HQS,? 5 
ENTER SUBSET NOG,’ 4 

FERHLITATIDN ■* 120 

Car.fi EnATI ON = 5 
READY 


4 


i HIGHEST COMMON FACTOR HH.C_F.li 

Just input 2 ■‘jumbart nd this p*tJSr»m will t-e-H UicNitfiMtCmpnio'i 

Ftc.ncT. 

ID REM FINO HCF 
20 CLE 

30 PRINT "FIND H.C.F. 11 
40 INPUT 'ENTER 2 NUMBERS"; A. t B 
30 IF A-Q OR B-0 THEN lOO 
iO IF A>B THEM A=A-B 
70 IF ACB THEN B-B-A 
80 IF flOe THEN 4.0 
90 PRINT "H,t.F, = w lA 
100 END 

RUN 

FIND HrC-F. 

ENTER Z NUMBERS? 20 
?? 16 

H.C.F. = 10 

READY 


i 


4. LOWEST COMMON MULTIPLE [L.C.M.) 

Siiwllftf ca (H.C.F.] Hun v.. i yr»* rt™ **« Lsjwttt Ccrnman Mkltrpti iri[in*1 o 
ttin High*!* Qjmmon Fjctijr 

10 REM FIND LtM 
20 CL3 

30 PRINT "FIND L.C.M,. “ 

40 INF JT "EN" SR 2 NIJMBER3" ; B 
SO IF A-0 OR B-o THEN HO 
feO IF THEN C^A-l ELSE OB-l 

70 OC-*l 

BO IF INTIC/AK 'C/A THEN 70 
90 IF INT(t/B10C/B THEN 70 
LOO PRINT "L.C.M. «“?C 

110 END 

RUN 

FIND L.C.M. 

ENTER 2 NUMBERS? 11 

77 13 

L.lT.fL = 143 
RFAOr 


r. 


5. PKlPflt FACTOR 

Tha pio$ram dmtiiiK s»l Sht ‘KSGif. hkhim in ary nu n|»i 

10 DEM PRIME FACTORS 
30 ELS 

30 PRINT "PRIME FACTORS" 

40 INPUT 'kNIFR A NUMBER";A 
50 IF A*0 then 130 
60 PRINT 5EN(ft)t I A-ABSfAl 
70 FOR 1 = 2 TO fl J B*“0 
90 IF THEN IW 

90 fl-fl/I : B'-Bi-l J . GOTO 30 
IO0 IF B=0 THEN 1Z0 
110 PRINT I| 

120 NE!( T 
130 END 

RUN 

PRIME FACTORS 
ENTER A NUMBER v 2410 
1 2 A 4 3 1 S A 1 

READY 


7 


4 . ROCTt OF aUfcOAATIC EOLATION - 

(Stilly jptik.nq, ObAfcotic Bunions 3A .n Tit teiWSl “ 2+b* ^ 
„* wfi i t>, wdfc 6i= Ihi f@«1antrt*Hicinnti and h « Lht UP*nDwn 
Thij pr*tfrjir liort oil! th? fr-sM^ ol x I l&r ycu ™ d V, 

10 hF.m ROOTS CP QUADRATIC 
20 REM lOUftTIUN 
30 CLS 

40 PRINT "QUADRATIC EQUATION" 

30 PRINT "ABX^+BM+C-O" 
iO FfilNT "ENTER COEFfIEIENTS J 
70 PS1NT ''A,S,C" 

@0 INPUT A,B,C 
■50 0=B-'2-4rAtC 
LOO IF D<0 THEN 160 

no o-safttB* 

120 Ft* I NT "THE ROOTS ARE i" 

130 PRINT i-B-Dt/C2iATi 
L40 PRINT l-B+D)/(2*A> 

130 GOTO 170 

160 PRINT “NO REAL ROOTS" 

170 END 

RUN 

QUADRATIC EQUATION 

fliX^l+BiX+C-O 

KNTeft COEFFICIENTS A,B,C 

7 1 

77 1 

77 -12 

THE ROOTS A»W t 

-4 3 

READY 


1. ARJ=A OF TA [ANGLE 

I ii irw of i cj n iMiiflrrmirwd i?jm* ihe 

'<*>1 mm * f^sram ta fimj mrt ih# Mtt M ■ emlp it I (in vcu ch, 

nduL 

10 REM AR£A OF TRi ANGLE 
20 CL5 

30 PJfJWT "AREA DF TRlfUJELE" 

*0 PRINT 11 enter 3 sides.- 
50 INPUT n,B,C 
60 D*, St <Ai+B+CT 
70 E-D* (D-fl] * fO-BH * fO-C) 
ao PRINT "AREA I5"i6Qfit£j 
70 ENU 

RUN 

AREA DF TRIANGLE 
ENTER 3 SIDES 
7 h 

V? 0 

7? 10 

AREA IS 24 
READY 


*tM * "V* Ww c * n bfl VQU 

do 1 . tol,,*.. Eh, -imbrrHSf HSHnwpHIftV■««*- 


10 

20 

30 

40 

50 

60 

70 

80 

70 


AREA £F POLYGON 
■ PI=3-14 Li 

“AREA OF REGULAR '! 

■■POLYGON" 

"■ENTER NQ3. OF SIDES": A 

11 ENTER LENGTH" ;D 

, 3 IA-i) /A 

D-A*B4 b * T AN1C >/4 

PRINT "AREA 1S*;D 


HEM 
CLS 
PRINT 
PRINT 
INPUT 
INPUT 
t=PI* I 


100 END 


RUN 

AREA OF REGULAR POLYGON 
enter NOS, Of SIDES? 5 
ENTtiR LENGTH? 4 
AREA IS 27r52?$ 

READY 


X> 


9. KADI AM a DEUMEE 

Thrp p 'lk^ in: tGmrfnT* jny v*ln:5 in fill ^rn: tC dwjms, ind MIT* 

10 REM RADIAN k DEGREE 
SO CL3 

30 INPUT FIND RflDIANIi) DR DtOHf E (2 I " f 5 
40 IF S-l THEN 140 
50 INPUT "RADIAN"?B 
tt> 0=3*100/3, 1416 

70 IF 03*0 THEN OC-3&C i GOTO 70 
SO PRINT UITICIi"DEGREES" 

W D=tC-INT<Cl>*tO 

IOO PRINT INTI 0)5"MINUTES” 

HO E-<D~INT(Dl >*60 

130 PRINT INT IE) ; " 5 EEDMDS™ 

130 EWD 

140 1MPUT "DEGREES"pfl 
130 INPUT 'MINUTES"■fl 
160 1WPUT "SECONDS"J E s 
170 PRINT 

ISO D=ft+S/tO+C/3liOO 

190 If D^360 Tl 1EM D-D-36Q c S0T0t9T> 

200 fl=D*3. m 3 b /130 

S10 PRINT Dp "RADIANS" 

SZO END 

RUN 

FIND RADIANCIJ UR DEGREE<2)7 l 
DEGREES? 1 
MINUTES? I 
SECONDS? I 

.0177491 RADEAN5 
READY 


1> 


RUN 


find radiajnu) oh degree <.2> ? 2 

RADI BN? 1 
S7 DEGREES 
17 MINUTES 
44 SECONDS 
READY 


12 


«. FAHRENHEIT® CELSIUS 

Sniibr to H*1Un * Dpvw, PKceptf^^l you Thtean^iMm in tcmpawturs. 

10 REM DEGREE FAHRENHEIT h 
20 REM CELSIUS 
30 CLS 

40 P-RINT "FIND DEGREE -F (1) " 

50 INPUT " Oft DEGREE-CI2) “ ; A 
AO IF A-2 THEN I10 
70 INPUT 'DEGReE-C";B 
ep PRINT B; “DEGREE-C -■'g 
90 PRINT 6*9/5+32;"DEGREE-P" 

100 END 

110 INPUT "DEGREE-F";R 

120 PRINT 0;"DEGflEE-F j 

1 30 PRIN T (B~ 32)*S/9 1 " DEGREE-C“ 

140 END 


RUN 


FINE DEGREE-Fm 
DR DEGREE-C<2)? 1 
DEGflEE-C? 0 

0 DE0REE-D = 32 DEGREE-F 
ftGADY 


RUN 


FIND DeSREg-FUJ 
PR DtGREE-C i'Tlt ^ 2 
DESREE-F? 32 

32 DEGREE-F «■ O B£GREE“C 
READY 


Hr [J-qiM. «Mtpl lh* ■* Fwi A f ** ,re: - 

10 REM FOfVT li METRE 

20 CLS __ „ 

•JO PRINT "FIND FOOT ( 1 > DR i 
40 INPUT "HETREl?*"iA 

50 if A - i Then iw 
40 INPUT "FEtT^sB 
70 PRINT fij -FE6T - lr S 
GO PRINT T 3040 * B;"METRE5 1 
SO END 

100 INPUT "METRES"3 B 
It0 PRINT B)"METRES -"3 
120 PRINT ftf ,304eE ,, FK G T M 
130 END 

RUN 

FIND FOOT HI 1 0 R METRE (21 ■’ 1 
METRES’* 1 

1 METRES = 3.29004 FEET 
READY 


RUN 

PINO FOOT CIS OR METRE<2>? 2 
FEET? 1 

1 FEET * ,304B METRES 
READY 


M 


11 POUND & KILO'S RAM 

Srmlif it, Radian ti Dogiefi, ..n^pt tM,t P-aLr'Hjr 0 Kirofl'jm jk* Mm 
MW'ifrtcd. 

10 REM POUMU Si KILOGRAM 
20 CLP 

JO INPUT "FIND fOUNDCIl OR KILQGRflH<2)-±fl 
40 IF A-i THEN 90 
50 INPUT "POUNDS"iB 
00 PRINT Rt "'FOUNDS = 

70 PRINT .4S36*B;-K1LPE-RAM5" 

00 END 

TO INPUT "■KILQtiftAMB"; 0 
lOO PRTiNT B : "KTLPGRAMS ="j 
HO PRINT B/. 433i; ’‘POUNDS" 

120 END 

RON 

FIND PPUNUKU OR ‘:]L0BRAMI2)9 1 
KILOGRAMS? ] 

1 KILOGRAMS w 2.2045P POUNDS 
READY 


RUN 

F IND POUND (1) OR KlLOGPM1<2> ? 2 
POUNDS? i 

I POUNDS = .4556 KILOGRAMS 
READY 


»! 


13 &fl LOON S LITRE 

Sirr-iLar Radian * D« J S*. fKcepl tLflt Gtllnn 3a L m art uh=1. 


10 REH GALLON b LITRE. 

30 j{PUT "FIND GALLON' 1 > CP lITP'Ec 2>" • A 
40 IF ft=l THEN 90 
50 INFl.lT 'GALLONS"; B 
£0 PRINT Bi "GALLONS " 
m PRINT -1. 41 LITRES" 

€0 END 

$Q 11 PUN "LITRES" E 

130 PRINT E ? "LITRES -"5 . 

110 PR I NT B/4.346 ;" GfaLL ONl ' 

I£0 END 


RUM 


FIND GALLONS S ) OR LiTRE<£>? I 
i_ j y F; f. E ; ' L' 1 

t LITRES = ,2IS9?4 GALLONS 
READY 


RUM 


FIND GALLON': t > OR LITRES£>T 2 
GALLONS? 1 

] GALLON? = 4.54£ LURES 
fi£At?Y 


lB 


14. DCPHECI4TI3N 

The vnfcn: #T -tiwI curnn»tiMe yw T mx.'i'we ahnf a uircih |\:r ftri or imp. 

iiruytp-I cdculirev ift? rtspfiwiftrlQri pil.ia Cm* it 1 Ihi fni*! hive 

ptyXri tht lw id nil pele*, ih# dt£r*ti*tbn rtt* md lin liming inmivtd. 

10 REM DEPRECIATION 
2Q CLS 

30 INPUT "ORIGINAL PRrCE";A 
40 [WFUT "DEPRECIATION RATE (XI jB 
30 INPUT "WO. OF YEARS* j C 
iO PRINT "DEPRECIATION 
70 S=E^IOO 
SO D*AtB»I 

70 D-INT4DHO+.5) Y10 
lOO PRINT D 1 END 

RUN 

ORIGINAL FRIGE? 1000 
DEPREC E AT IDN RAT E C T,) ^ 10 
NO. OF YEAR'S? 5 
DEPRECIATION ^ *5,4 
READY 


IT 


IE. SORTING NUMBERS 

if y<HJ 1-4.n1!) .: L|■ :. 1. nl nuitihtli ^feiTi 2 to JOi. Itli* program will lerj (-if 

runY-ies .n 10 MGVwMig iKdar. Cm yw rrtodilV lhepioyciM irt ihc w.w Ihn 
h c-in lhe r-JirN •* in u ilei- :s “i:l f.vitlt ' 5 

10 REM SORTING NOS. IN 
20 REM ASCENDING 0RI1ER 
30 CLS 

AO PRINT 'SORTING NOG,(2-20)" 

50 INPUT "HOni MANY NOS,*iA 

£0 DIN A £ 191 

70 FOR I - 1 TO A 

SO PRINT “NO,'if: ? INPUT Atl-lS 

90 NEXT 

100 FOR J - 0 TO fl-2 

110 FDR 1*0 TO A-"2 

120 IF AflMAH + li THEN 140 

130 B-Atl) : AU)-A(I + 1I ¥ A[I+1>~& 

140 NEXT : NEXT 
ISO FOR 1 - 0 TO «-I 
140 PAINT A(l>i 
170 f^KT 
180 END 

RUN 

SORT [NO ND5. (2-ZOf 
HON MANY NOS,? 6 
NO* [74 
NO, 2 ? 3 
NO, 374 
NO. 473 
NO, S 7 3 
NO, 471 
12 3*36. 

READY 


■R 


It SORT IMS WORDS 

Thi, pitgram soiti 4 group of words (IrfrY 2 TO M)h in *n alphabetic order. 

10 PiE.fi SORT[WG UGFlDS IN 
20 REM ALPHABETIC ORDER 

30 CL.3 

40 PRINT "SORTINC WORDS C2-10) " 

SO INPUT "MOW MANY WORDS":A 
60 DIM fl+C?? 

F0» 1*1 TO A 

QO PRINT l: WORP" q 16 t INPUT AHt-|? 

Y0 NEST 

SOD FDR J m (J TO A-2 

110 FDR 1 ■ 0 TO A^2 

1Z0 IF At m<A*<l + l? THEM ] 40 

130 Ht=A*(I) S AUll-frtll + lJ l 

140 NEXT ? NEXT 

ISO FOR I = 0 TD A-l 

IftO PRINT A 1 * Ilf; " " ; 

170 HEIST 
ISO END 

RUN 

SORTING WORDS(2-10) 

HD LI MANY WORDS ^ A 

WORD 1 ? 3D0 

WORD 2 ? FAST 

WOF'll $ ' LAZY 

WORD 4 7 EAT 

WORD 3 ? EAR 

WORD ft 7 HELLO 

CAP EAT FAST HELLO LAZY ZDO 

READY 


*3 


1J. U DMtEH dUESSIWS ,___ , 

Tti4*nrrpj1?r will pnnKitN « nurPtw ■'! random |1mnn 1 ta iflOQI and /o*. 

w , h,«ic moss wnaf ir me-ppfr*H*cted hri»fc*r:HDwrtPHMnrtl Y“i hwi 

Ip attempt? 

iO REM 5U&SS A WUM-BER 
■20 GLS ! C-S 
30 At.RND(J0OD) 

40 PRINT 'GUESS A NUMBER¬ 
ED INPUT "(1-iOOO) “ SB 
60 IF BOA THEN PRINT "BhALLEP 4 
70 IF B<A THEN PRINT "LARGER 11 
£0 IF B=A THEM iOO 
r?0 OC+1 t GOTO 40 
100 PRINT “YOU ARE RIGHT" 
l|f> F'RIMT “TDU HAVE TRIED 1- [Cj 
120 PRINT "TIMES" 

130 END 

RUN. 

GUESS A NUMBER 
(1-lMOJ? 500 
SrtALLER 

GUESS A NUMBER 
11-1000)? 250 
‘LARGER 

guess a number 

(1-1000)? 300 

YDIJ ARE RlSHT 

YDU HAVE TRIED 3 TIMES 

READY 


This q only an. cxnmple. Tim number* may trary us ihe pro 
gj-im utat random number*, 


!S- WORD OUE55IN<3 

Th'i- Li™ you tunrt teuufiwd * latter Thl of playr^ it 

siip .!&* to (hi; Numbei Ounvinp. 

10 REM GUE3E A WORD 
20 CLS 

30 C* » ‘ F1SHHUQHRESTSIDETALKDIFiTWORKSIRL J LJMPMOQD" 
40 I = IfiMDi10)-1>14+1 

go M-WID*CC*|, l r *i I S-l 

50 PR IMF "0UE55 Pi NORD" 

70 INPUT w t4 LETTERS) J JB* 

BO FOR J ■** i TO 4 

90 IF MlDllAt)1,J>«MID*(B* + 1„JS THEN NEXT 
100 PRINT -YOU HAYE";J-H 
110 PPENT "LETTERS RIGHT" 

120 IF J< >3 THEN 5^5+1 1 BDTQ 60 
130 PR ENT "YOU HAVE FRIEDAS? 

140 FIR 3NT “TIMES" 

ISO E-'MD 

HUN 

GUESS fit WORD 

(4 LETTERS) ? R 

YtHJ HRYE- 0 LETTERS RIGHT 

GUESS A WORD 

it LETTERS!? E 

YOU HRVE 1 LETTERS RIGHT 

it LETTERS!? SIDE 

YOU HAVE 4 LETTERS RIGHT 

YOU HAVE TRIED 3 TIMES 

READY 


TIi is is only »i> Wimple, TTm ktler* rr?y vary fl Aim pro¬ 
gram chtwsrs them ranH^mly, 


19i RANDOM OflAPWICS _ . ... 

ll4iudo™*i*ptili; u by miking urn of ihs D'«P»iw; 

dllMWI. 

10 REM GRAPHIC 
20 CLS 

30 COLOR RN£KS> 

40 PRINTS RNCH512I-'» "tl* ,r I 
SO SOTO-30 


22 


20. MELODY 

You cjp mriie tx-fl plfY J-«ir Qffll iwill- All yv» hwt 14 da it to spl^* chi 
i^KiLwicy DCCH anti iJijuJilon oxieol en:h >w!u. Howt.if, the maximum 
m'fibta bf ncn« rhJt you cr pl$y n <X» am* *i'l *pentl un (he menory 
up of yaut pori'ifniiir, 


10 ft£H SOME 
20 0.5 

30 INPUT - ENTER MO. OF NDTE'S“ S N 
AO PRINT "ENTER YDUR NOTES" 

SO BIfl ATi(Z*N-!J 
iO FDR I e O If) N-l 
70 INPUT “FREQUENCY CODE":AV(IK2) 
130 INPUT ■‘DURATION CODE" jAiH 1*2+1 1 
90 NEXT 

100 FDR I * O Td N-l 

110 SOUND- A&f 1*25 , A3i( 1*2+1 > 

120 NE!<T 

RUN 

ENTER NOr OF IliilFS? 3 
ENTER YDUR NOTEE 
FREQUENCY CODE^ Zb 

[jurat i un 0:1 UD. "■ 3 
frequency canF- 50 

[JURAT I UN CODE"' 3 
FREQUENCY COUt.V 7U 
[JURAT [ON CODE? S 
FREQUENCY CODE7 21 
DURATION i.DDE9 S 

frequency CODE? ?*. 

DuP.ATEON CODE? 3 
FREQUENCY DUDE? 20 
DURATION CODE 3 
FHFtHJENCY 00L£^ 

DURATION COOit7 3 
FRESUBNCY CODE,? Zb 
DURA I IUl-J Li.JDfeV 7 
ra : CiOf 
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ao 

oo 


psrt mark Sis 

FOR t - I TO 7 
A CI) =RND i 36 i 
If I =, 1 I MEN 
FDft 0 » 1 TO I“1 
IF AdJe'MJl THEN 40 
NEXT 

NEST „ 

too PR ENT -THE NOH- 
310 FOR I = I TP 3 
120 FOR J * 1 TO 5 

t 30 IF A(JY= AtJ + lJ rHt ** 
140 fl-A<J> - A<J]-AtJ*l> 
ISO NE*T ■ NE* T 
]iO FOR J *- 1 TO “ 

I/O PRINT fllJM 
1R0 Ng JET 
1?Q PRINT 

-nr, PRINT "SPECIAL NO, J 


[SO 


flU-tO-B 


RUN 


THE NOS. ARE i 
A 17 23 30 

SPECIAL NO, IE 
9 

READY 
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